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(57) [Abstract] 

[Problems to be Solved by the Invention] 

To decrease treatment tank at time of water treatment of 
polyester chip and thesoiling of pipe , transparency and mouth 
part crystallization of bottle beingsatisfactory, generating 
mold fouling when forming, offer difficult polyester chip . 

[Means to Solve the Problems] 

water treatment doing polyester chip in treated layer , with 
polyester chip which itacquires, fine content of said polyester 
makes 20 ppm or less . 
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Claims 
[»*« l] 

a>7T-Y>#M^ 20ppm JUT-Cfe'SCi:^**® 

tK'Jxx^ ;u# % msifigf o.55~i.30 xv'Jyh 
t*»«tr*a i fB«fl>7K'Jxxf 

l IBKOtK'JxxxJU 

Specification 
[0001] 



[Claim(s)] 
[Claim 1] 

water treatment doing polyester chip in treated layer , with 
polyester chip which itacquires, fine content of said polyester 
is 20 ppm or less and polyester chip . which is made feature 

[Claim 2] 

polyester , main repeat unit of intrinsic viscosity 
0.55~1.30deciliter /gram is polyester which configuration 
isdone from ethylene terephthalate and polyester chip . which 
is stated in Claim 1 which is made feature 

[Claim 3] 

polyester , main repeat unit is polyester which configuration is 
done from ethylene naphthalate and polyester chip . which is 
stated in Claim 1 which ismade feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 
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[0002] 

[ft*<D&ffi] 

i**fc*>. x mw«fiiA<ig<. tin. ^-f jua, 

[0003] 
[0004] 



*a(t-h-b^h)Lr*ffi*»s»izjji»s 

tu *&lc&5l::J£i:T#HU©p&»£Jfcffi 



[0005] 

f*ft£©*y=fvH^**ftT*SU, c©*'J 
=^H6A<£Srtifi**ffi©#x©l*ftn. 

[0006] 

LfctfoT, tt*«fcy7KUxxi^cti©7*hr 



As for this invention, it regards polyester chip which is used 
for one for film , sheet molding etc with bottle as beginning, 
furthermore details aresuperior in transparency and 
crystallization control characteristic of molded article , when 
forming regard polyester chip which mold fouling is difficult 
to occur. 

[0002] 

[Prior Art] 

As for polyethylene terephthalate or other polyester , because 
mechanical property and chemical property are 
superiortogether, industrial value is high, is used widely as 
fiber , film , sheet , bottle etc. 

[0003] 

As material of flavoring , oil , beverage , cosmetics , detergent 
or other vessel , various resin is adopted according to types 
and its use objective of fullness contents . 

[0004] 

Because among these polyester is superior in mechanical 
strength , heat resistance , transparency and gas barrier 
property ,it is a optimum as material of vessel for especially 
juice , chilled beverage , carbonated beverage or other 
beverage filling . 

As for polyester a this way supplying to injection molding 
machine or other molding machine , preform for the hollow 
molded article it forms, inserts this preform in mold of 
specified geometry and the drawing blow molding after 
doing, shaft of bottle thermal processing (heat set ), it forms 
in hollow molding vessel , furthermore mouth part of 
according to need bottle thermal processing it is 
general(mouth part crystallization ). 

[0005] 

However, cyclic trimer or other oligomers was included by 
conventional polyester , mold fouling was easy tooccur by 
fact that this oligomers deposits in exhaust port , exhaust pipe 
of gas of mold interior surface and mold . 

[0006] 

In addition, polyester contains acetaldehyde which is a 
by-product . 

When acetaldehyde content in polyester is many, container 
which formed from nowon and in addition also acetaldehyde 
content in material of packing or other becomes many, exerts 
influence on beverage or other flavor and odor which arefilled 
in said container etc. 

Therefore, from until recently various measure was taken in 
order todecrease acetaldehyde content in polyester . 
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[0007] 

c©j:5£tm©*£i*. -*icc*ib©tt» 

tm«S©7*h7JUTtK£*©««*: 
[0008] 

c©&7*h7;uxfcK#*©«i*:7 

[0009] 

¥ 3-47830 ^4K|zld:^JX7U>7b7^U-h 
[0010] 

^icf**LTi^^7-f>(«B*»*)^»a 

[0011] 

lzff^Lfc^7-r>A<7KUxxx^5 1 ^^SJt 

te©siM?Hutfcy, *fcnttfiMSfi<bfc© 



[0012] 



order todecrease acetaldehyde content in polyester . 
[0007] 

Recently, polyester vessel which designates polyethylene 
terephthalate as center reachedpoint where it is used as vessel 
for mineral water and oolong tea or other low flavor 
beverage . 

In case of beverage a this way, generally hot filling doing or 
afterbeing filled heating these beverage and/or and/or 
sterilization it is done,but with just decrease of acetaldehyde 
content of beverage vessel flavor and the odor of these 
contents are not improved understood. 

[0008] 

In addition, it reached point where method which can 
manufacture isdone is taken from process shortening , 
hygiene , pollution prevention or other objective , making use 
of metal plate which polyester film which designates ethylene 
terephthalate as main repeat unit in interior surface sheath 
isdone concerning metal can for beverage . 

In case of this , contents after being filled heat sterilization is 
donewith high temperature , but this occasion using film 
where acetaldehyde content islow, flavor and odor of contents 
are not improved understood. 

[0009] 

method which water treatment does polyethylene 
terephthalate to Japan Unexamined Patent Publication Hei 3- 
47830disclosure as method which solves problem a this way, 
is disclosed. 

[0010] 

But, or other problem where fine (resin fine powder ) which 
has deposited in polyester chip in step of water treatment , to 
treated water floats, precipitates and depositsin treatment tank 
wall, and pipe wall can plug pipe , makeswashing treatment 
tank and pipe difficult occurred. 

[0011] 

Furthermore to treated water it floated and precipitated and 
fine which deposits in treatment tank wall and pipe wall 
depositing for thesecond time in polyester chip , 
crystallization when forming was promoted, became bottle 
where transparency is bad, in addition mouth part dimension 
after the mouth part crystallization stopped being agreeable to 
standard and problem etc whichbecomes capping deficiency 
occurred. 

[0012] 

[Problems to be Solved by the Invention] 

As for this invention, there are times when problem of Prior 
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[00131 

^SLT^fctfyxx^U^y^T-fcoT. t£*° 
UXXx;KD7W>am# 20ppm JUT"Cfc& 

[0014] 

CCT\ 7yf><kli JIS-Z8801 IcJ:£>p¥U4-;£ 
425 //m CD«*IBgg^£®;i!L*:*° , Jx;VfJU 

[0015] 



/K'JXX^UA^JUgflj]* 
0.55-I.30 xvU-vh^/^AflJifc-SfgyigL 



[0016] 

*°'jxxx;U^\ ±fci>^ySL^*<x 
[0017] 

[SEBjWItiS^fg] 

jut. ^mMa)t^)^x^-)^yy(Dmma>m 

[0018] 

#Kj£#0> 85 ^;U%Iil±#t;*°'JxX5^UT' 
fey. ttKH^Uli. 

A<&fig#0> 95 ^U%Ul±£t;7Kyx7rf;u-e 
[0019] 



Art issolved, decrease treatment tank at time of water 
treatment of polyester chip andsoiling of pipe , transparency 
and mouth part crystallization of bottle aresatisfactory, 
generating mold fouling when forming, it offers thedifTicult 
polyester chip it has made objective . 

[0013] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective , as for 
polyester chip of the this invention , water treatment doing 
polyester chip in treated layer , with polyester chip which 
itacquires, fine content of said polyester is 20 ppm or less , it 
makesfeature. 

[00 1 4] 

Here, fine it calls with JIS -Z8801 and it means fine powder 
of the polyester which passes standard net sieve of dimension 
425;mu m , measures fine quantity with below-mentioned 
measurement method . 

[00! 5] 

In case of this putting, polyester , can designate main repeat 
unit of intrinsic viscosity 0.55-1 .30deciliter /gram as 
polyester which configuration is done from ethylene 
terephthalate . 

[00 16] 

In addition, polyester , can designate main repeat unit as 
polyester which configuration is done from ethylene 
naphthalate . 

[0017] 

[Embodiment of the Invention] 

You explain below, concerning embodiment of polyester chip 
of this invention . 

[0018] 

As for polyester which is used for this invention , with 
crystalline polyester which isacquired from aromatic 
dicarboxylic acid component and glycol component mainly 
preferably , , furthermore preferably , aromatic dicarboxylic 
acid unit 85 mole % or more of acid component with 
polyester which is included, the particularly preferably , 
aromatic dicarboxylic acid unit 95 mole % or more of acid 
component is polyester which is included. 

[0019] 

You can list terephthalic acid , 2, 6 -naphthalenedicarboxylic 
acid , diphenyl -4, 4'-dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid and its 
functional derivative etc configuration is done polyester 
which is used for this invention as aromatic dicarboxylic acid 
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[0020] 

+&9*)*-)\,&totLXlt % x^U>?U=i-JU s 
[0021] 

tittotLXlt* f^;bS, 2, 6-^^U>v 

[0022] 

|51B^ 0, Jx^;u*l3*a^LT^ffl^n^)^ 
U>^'J=i— -f-h^>^b>^»J=i-JU, yi 

— ;u a ©7;u*u>**lMKttiiitt«l©£ S 
j£?M=i-;u. tKux^u>^u=i.;u. tfu:?^ 

A<£(fb*i6o 
[0023] 

irU>, ^<>^x«jxuh-;u. MJ^p-ju^p 

tJ:t> 0 
[0024] 

**Wl3ffllXbtl*7H l Jxx J fjU©»*L^- 

»£L<lix^u>xU?*U-MtMi£ 85 =E 
;u%w±^tr^tt7K'Jxx^jUT*fcy. ftizff 

^L^OIiX^b^U^^b-h^te^ 95 

ji/tt^^fclltttf'Jxx^ n, % -f fcfr^ tK'J 



component which. 
[0020] 

In addition, you can list ethyleneglycol , trimethylene glycol , 
tetramethylene glycol , cyclohexane dimethanol or other 
cycloaliphatic glycol etc configuration is done polyester 
which is used for this invention as glycol component which. 

[0021] 

Copolymerizing in aforementioned polyester , you can list 
terephthalic acid , 2, 6 -naphthalenedicarboxylic acid , 
isophthalic acid , diphenyl -4, 4-dicarboxylic acid , 
diphenoxy ethane dicarboxylic acid or other aromatic 
dicarboxylic acid , p- hydroxybenzoic acid , hydroxycaproic 
acid or other oxyacid andits functional derivative , adipic 
acid , sebacic acid , succinic acid , glutaric acid , dimer acid 
or other aliphatic dicarboxylic acid and its functional 
derivative , hexahydroterephthalic acid , hexahydroisophthalic 
acid , cyclohexane dicarboxylic acid or other cycloaliphatic 
dicarboxylic acid and its functional derivative etc as acid 
component which is used. 

[0022] 

Copolymerizing in aforementioned polyester , you can list 
alkylene oxide adduct or other aromatic glycol , polyethylene 
glycol , polybutylene glycol or other polyalkylene glycol 
etcof ethyleneglycol , trimethylene glycol , tetramethylene 
glycol , diethylene glycol , neopentyl glycol or other aliphatic 
glycol , bisphenol A , bisphenol A as glycol component which 
is used. 



[0023] 

Furthermore, it is possible to copolymerize polyfunctional 
compound , for example trimellitic acid , trimesic acid , 
pyromellitic acid , tri carbaryl acid , glycerine , 
pentaerythritol , trimethylolpropane etc inside therange where 
polyester is linear state substantially, in addition 
tocopolymerize monofunctional compound , for example 
benzoic acid , naphthoic acid etc is possible. 

[0024] 

As for one example where polyester being used for this 
invention isdesirable, main repeat unit with polyester which 
configuration is done, furthermore with linear polyester which 
preferably ethylene terephthalate unit 85 mole % or more is 
included, asfor especially being desirable is linear polyester , 
namely, polyethylene terephthalate (Below, PET and 
abbreviation) which ethylene terephthalate unit 95 mole % or 
more is included from ethylene terephthalate . 
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6o 

[0025] 

-e*y , £bic#*L<ttx*u>-2. 
-h*<4$ 85 ^E;u%ia±^tr^tt7K'jxxx;u 

95 * ;u%m±£fc&#7KUxxf- 

[0026] 

±SB(7)7K , Jxx^;Hi, ft*^tt©i!J6^lz 

■Tftt)^, PET (DWiSlzlt. T-U^-JbKtx 

*yMa?*i6. 

[0027] 



»*«tt^tii»a^i*il*T?f7orticfc^ 



[0028] 

LT Ge. SK Ti ©fc^fttfffll^tl*^ 
[0029] 



[0025] 

In addition, as for other one example where polyester which is 
used for this invention is desirable, main repeat unit with 
polyester which configuration is done, furthermore with linear 
polyester which preferably ethylene -2, 6 -naphthalate unit 85 
mole % or more isincluded, as for especially being desirable, 
is linear polyester , namely, polyethylene naphthalate which 
the ethylene -2, 6 -naphthalate unit 95 mole % or more is 
included from ethylene -2, 6 -naphthalate . 

[0026] 

It can produce above-mentioned polyester , with 
manufacturing method of prior public knowledge . 

In case of namely, PET , other copolymer component reacting 
directly with the terephthalic acid , and ethyleneglycol and 
necessity to remove water and other copolymer component 
reacting esteriflcation after doing, with direct esterification , , 
or dimethyl terephthalate and ethyleneglycol and necessity to 
do condensation polymerization under vacuum to remove 
methyl alcohol , after ester exchange , It is produced by 
transesterification method which does condensation 
polymerization under vacuum . 

Furthermore increasing intrinsic viscosity , acetaldehyde 
content etc it is possible to do solid phase polymerization in 
order to decrease. 

[0027] 

Stripe which it is possible to do with batch equipment it is 
with the continuous reaction device it is possible to do 
aforementioned melt condensation polymerization reaction . 

And it is possible regarding these whichever system to do 
melt condensation polymerization reaction with single step 
and, in addition dividing into multiple steps , it ispossible to 
do. 

Similarity to melt condensation polymerization reaction , it 
does solid phase polymerization reaction , with batch 
equipment or continuous equipment , it ispossible . 

melt condensation polymerization and solid phase 
polymerization may do with continuation and, dividing, it 
ispossible to do. 

[0028] 

With direct esterification when, it can use compound of Ge, 
Sb , Ti, as condensation catalyst ,but especially Gecompound 
or this and mixed use of Ticompound is the conducive . 

[0029] 
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X X t- ;U W HI * © Ge £S S * <t L T 
10~150ppm, *?£L<1* 13~100ppiru $b(Cjf $ 
L<f* 15~70ppm "Cfc^o 

[0030] 

Ti it£totLXlt* ^hvX^U5^*-K xh^ 

coif gg^-;Hb£1fcL hU>u^HI^>.tt 

Ti <b£*li.±JfcK'j7-4>0) Ti SSfttLT 
0.1-iOppm 0)ffiBI^S<k5l-3iliP"^6o 

[0031] 

Sb fc^fctLTIi. HlHbT:/^:/* ftitT 

*V,**vi£{b7>5^E>. 

-k 5&{b7>*^>. h'J^iz^j^f^ 

sb <b£*iid\ £j£* 0, jv-*<d sb S#gtLr 

50~250ppm 0ffiHl^*<fc5IC^Jp-r* o 
[0032] 

S^^JirLT, Mil. 7KU«M*>hU^;u 
CtlbCD^^^JIixb^JUK^X^b^yj^ 

-;u(Dx^y-lS£gfrbxx^MbJ5JSxfi 

P <b£tttt,£tf#U^-*a> P SSSfttLT 
5~ioo PP m (DjSfflizftSefcdic^Jin-rSc 

[0033] 



As Gecompound , slurry , crystalline germanium dioxide of 
irregular germanium dioxide , crystalline germanium dioxide 
powder or ethyleneglycol solution which the thermal 
decomposition is done or solution etc which ethyleneglycol 
addition heat treatment isdone is used for water in this, but to 
obtain polyester which isused with especially this invention , 
germanium dioxide in water solution , which thermal 
decomposition is done or it is desirable in this to use solution 
which itadds heats ethyleneglycol . 

It can add these condensation catalyst in esterification step . 

When Gecompound is used, amount used 10 - 150 ppm , 
preferably 13-100ppm , furthermore is the preferably 
15~-70ppm as Geresidual amount in polyester resin . 

[0030] 

As Ticompound , you can list tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyl titanate and those partial hydrolysis 
product , oxalic acid titanyl , oxalic acid titanyl ammonium , 
oxalic acid titanyl sodium , oxalic acid titanyl potassium , 
oxalic acid titanyl calcium , oxalic acid titanyl strontium or 
other oxalic acid titanyl compound , titanium trimellitate , 
titanium sulfate , titanium chloride etc. 

In order to become range of 0.1 - 10 ppm as Tiresidual 
amount in produced polymer ,it adds Ticompound . 

[0031] 

As Sb compound , you can list antimony trioxide , antimony 
acetate , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer ,it adds Sb compound . 

[0032] 

In addition, it is desirable to use phosphoric acid , poly t 
phosphoric acid and trimethyl phosphate or other phosphate 
ester etc as the stabilizer . 

From slurry blending tank of terephthalic acid and 
ethyleneglycol it can add these stabilizer in esterification 
reaction step . 

In order to become range of 5 - 100 ppm as Presidual amount 
in produced polymer ,it adds Pcompound . 

[0033] 
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X^uy^-^AH©!? 4 IBT^-OAig 

[0034] 

$^§/K«jxx^;KD®IS*!5e[li o.50~i.30 x 

v'J'VhJU/^^A. #$L<li 0.55-1.20 f^U-V 
VMV^lx. if»lzi(f £ L<tt 0.60-0.90 fv'J-v 

SRttfttf 0.50 7*i/«JvhiU/^7A*3(Tfl4, 

£fc. 1.30 ?~>'J'S'hJI</?72t$ggx.&J|&l$« 

St©ffitt^ttlb£&A<it»]Lt-y. 



[0035] 

0.40-1.00 fv'J yhJU/^A. » £L<I± 
0.42-0.95 f->U7hJ^7A. £blCff*L<li 
0.45-0.90 'rvy-yhJU/^AfDeH^-So 

SPSflilttf 0.40 x*>'J?h*/y5A**C«\ 

*fc, i.oo x>>y?vh;u/^A^e^*«^tt, 
j*s«flpic«k*»»wi=»iiiasEA<a<«EoT 



[0036] 

jKyixf-;u©*^©»tti*. S/U>y-a, ft 

fit. XliS^&fitt*©^-** *© 
«L ttt, A«*ti-etLii« 

1.6~3.5mnu »*t<tt 1.8~3.5mm ©®BT*& 

« a. i* *> y > * - s © » * i* , a * i* 

l.8~3.5mm, SI* l.8~3.5mm ggT?fc-S©A<lt 
£f=»f-'/?©Mftl* !5~30mg/ffl©®HA<H 
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In addition, basic compound , for example triethylamine , tri- 
n- butylamine or other tertiary amine , tetraethyl ammonium 
hydroxide or other quaternary ammonium salt etc is added to 
esterification step in order to control diethyiene glycol content 
which is copolymerized in polyester it is possible . 

[0034] 

polyester , which is used for this invention especially, main 
repeat unit asfor intrinsic viscosity of polyester which 
configuration is done 0.50 - 1 .30 deciliter /gram , preferably 
0.55~1.20deciliter /gram , furthermore is range of preferably 
0.60~0.90deci liter /gram from ethylene terephthalate . 

intrinsic viscosity under 0.50 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .30 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0035] 

In addition polyester , which is used for this invention 
especially, main repeat unit as for intrinsic viscosity of 
polyester which configuration is done 0.40 -1.00 deciliter 
/gram , preferably 0.42~0.95deciliter /gram , furthermore is 
range of preferably 0.45~0.90deciliter /gram from ethylene -2, 
6 -phthalate . 

intrinsic viscosity under 0.40 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .00 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0036] 

geometry of chip of polyester , cylinder type, is good 
rectangular type , or flat platelet or other whichever, as for 
size , machine direction and transverse direction , height is 
range of each oneusually 1 .6 - 3.5 mm , preferably 
1.8-3. 5mm. 

In case of for example cylinder type, as for length as for 1 .8 - 
3.5 mm , diameters fact that they are 1 .8 - 3.5 mm extent is 
practical . 

In addition, weight of chip 15 - 30 mg / range is practical . 
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[0037] 

^HBJlcffl^bft-S*"' Jxxt- 7KZ)7-feh 
TJUxtK^gli lOppm JilT, »£L<I* 8ppm 
lUT.$blcSf*L<li 5ppm tlT>*;UA7 , ;U 
xfcK^ftli 7ppm JilT. »£L<li 6ppm Jil 
T, £t>lC#£L<li 4ppm JJlT-e**. 

-rtKa^fft^ lOppm JJIT, ^fc^UAT^-r 
fcK£*»£ 7ppm JSLTI=-r«*att»l=ll36 

*Jl*T 170-230 degC(7>gST'@ffi«^-r^^ 
[0038] 

frtittto) i. o~5.o =e;u%. 

5f*U<li I.3-4.5 ^JUy.* $&U*?$L<f2 

i.5-4.o^E;u%r'fe-5o 
ffcyifL/^^ 1 Ja-;u#fiA< i.o 

So 

[0039] 

3 »i*©#%ftfi 0.50 fiS%WT. »*L<li 
0.45SM%UTF, £bl::#£L<li0.40M%W 

fr?A<, «tt3«*©3**A«0.50M%KLt 

$©»WttA<2M&(c»fc** 0 

[0040] 

■£££©#*©»« 
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[0037] 

In addition, as for acetaldehyde content of polyester which is 
used for this invention 10 ppm or less , preferably 8ppm or 
less , furthermore as for preferably 5ppm or less , 
formaldehyde content 7 ppm or less , preferably 6ppm or 
less , furthermore it is a preferably 4ppm or less . 

acetaldehyde content of polyester which is used with this 
invention 10 ppm or less , and the method which designates 
formaldehyde content as 7 ppm or less are not something 
whichespecially is limited, method which solid phase 
polymerization is done can be listed with temperature of 1 70- 
230 deg C polyester of for example low molecular weight 
under vacuum or in under the inert gas atmosphere . 

[0038] 

In addition, diethylene total glycol amount which is 
copolymerized in polyester which isused for this invention 1 .0 
- 5.0 mole % , preferably 1.3~4.5mole % , of glycol 
component which said polyester the configuration is done 
furthermore is preferably 1 .5~-4.0mole % . 

When diethylene total glycol amount exceeds 5.0 mole % , 
thermal stability becomes bad, molecular weight decrease 
becomes large at time of molding , in addition increased 
weight of the acetaldehyde content and formaldehyde content 
becomes with large and is not desirable. 

In addition when diethylene glycol content is under 1 .0 
mole % , transparency of molded article which is acquired 
becomes bad. 

[0039] 

In addition, content of cyclic trimer of polyester which is used 
for the this invention 0.50 weight % or less , preferably 
0.45weight % or less , furthermore is preferably 0.40weight % 
or less . 

When hollow molded article etc of heat resistance it forms 
from polyester of this invention , thermal processing is done 
inside heating mold , but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increases sudden ly,hollow molded article or 
other transparency which is acquired deteriorates very. 

[0040] 

polyester , in order to prevent mold fouling etc by fact that the 
cyclic trimer or other oligomers when forming deposits in 
mold interior surface and exhaust port , exhaust pipe etc of the 
gas of mold , does contact process of water in aforementioned 
melt condensation polymerization or after solid phase 
polymerization . 
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[0041] 

*£®fttt«ttS£fT9B*ra*LTi4 5 »~2 h 

Pel, *?£L<I* 10#~1 BFal, $f>IC»*L<l*30 
#-10 B*MT?*lJ» 7K<7>;Sit<tLrii 20-180 
deg C. $?£L<li 40-150 deg C. £blCff£L< 
li 50-120 degCT?fc£ 0 

[0042] 

ti<D^^T'fcort. ©sit A^bSfthLfc^a 



[0043] 

4i©*^T?*oTt. &a«fr&»asLfc*ia 

So 

+tPb*, «La«A^*fflLfc^4:<i:t-ffla) 

«*y . &s&**£««u *fc»7Kftit*j:s 



A ? f#b*l<i> 0 

*»aicl*7KUxxxi^^lcft»L 



[0041] 

As method of contact process of water, dampen * * you can 
listto underwater method . 

As time when contact process of water is done 5 min ~2day , 
preferably 10 min -1 day , furthermorewith preferably 30 
amount - 10 hours , 20 - 1 80 deg C, preferably 40- 1 50 deg C, 
furthermore it is a preferably 50-120 deg C as temperature of 
water. 

[0042] 

water treatment method in continuous , or with whichever of 
batchwise , when treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Resetting treated water of part which is discharged from 
namely, treatment tank , to water treatment tank at least, it 
decreases necessary water amount by reusing,in addition 
decreases influence to environment with waste water increase 
it to be possible, if furthermore is returned wastewater 
whichhas kept certain extent temperature to water treatment 
tank, it can make also amount of heating of treated water 
small. 

[0043] 

water treatment method in continuous , or with whichever of 
batchwise , when treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Resetting treated water of part which is discharged from 
namely, treatment tank , to water treatment tank at least, it 
decreases necessary water amount by reusing,in addition 
waste water increase it decreases influence to environment 
whichdepends it to be possible, if furthermore is returned the 
wastewater which has kept certain extent temperature to water 
treatment tank, it can make also the amount of heating of 
treated water small. 

Furthermore, flow of treated water which is let flow in water 
treatment tank by reusing, is increased, because it is possible , 
thewater in treatment tank becomes nonuniform and can 
prevent , the water treatment is done efficiently, it is possible , 
resin which the quality stabilizes is acquired. 

Furthermore, there is also an effect which washes away fine 
whichdeposits in polyester chip in water treatment , but 
because flow is increasedand it is possible , resin which 
quality where fine is little stabilizes is acquired. 
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[0044] 

7k«Ba^ic7K , JxxT-;Kz>^^i5i±fe 



£T?i. ttftxgotticsKyxxT-iu^^^lf 

[0045] 

7Kuxx-rJHiiacxgiza3L^r*±-r*77-f 
^\z\tm&itum$}%:tf3bz>tfs **&gxg 

*«fc7KUxx-r;u^^^6ttC«)*33S:xg 

co>cfc9^77-r>i^<ky7K i Jxx j f J iKD^^tt 
y. t©fc«>pa»a)*^e>y^a, Lfc# 

[0046] 

*ft«*7*tt»**fc#'jx^T- 

li 50ppm BIT. S&fcff £L<fi 20ppm MTlZ 

«T***c:i:iCcfcor±Ea>BaHjS*»»"r 
*yxxx;u^^a)^7^>*36< looppm £M 

tlx* awtt«>Bi^#hibtftofcy, £fcp*£ 



[0044] 

But chip of polyester or fine of polyester which occurs 
infriction with treatment tank wall is included in treated water 
which isdischarged from treatment tank , at time of fine and 
water treatment which with step which accepts chip of 
polyester to treatment tank have already deposited in chip of 
polyester . 

Therefore, resetting treated water which is discharged from 
treatment tank to treatment tank for second time, when it 
reuses, fine quantitywhich is included in treated water inside 
treatment tank increases gradually. 

Because of that, fine which is included in treated water 
depositingin treatment tank wall and pipe wall, it plugs pipe , 
*is.* 

In addition fine which is included in treated water deposits 
again in chip of polyester , in order after this , with step 
whichit dries removes moisture fine to deposit in chip of the 
polyester with electrostatic effect, fine content of polyester 
becomes very many. 

Especially, fine was washed away by water treatment is, 
providing the polyester chip storage silo after drying process , 
when it stores chip in the transient , occurrence of fine 
increases extremely even with when the pneumatic transport 
pipe and pneumatic transport facility etc and with collision 
contact with chip . 

[0045] 

There is a crystallization promotion effect in fine which 
occurs in polyester production step , butaforementioned way 
as for crystallization promotion effect of fine which 
occurswith step extremely high it was ascertained from 
polyester chip which passes water treatment step . 

crystalline of polyester being promoted by fine a this way, as 
for transparency of bottle which is acquired badly or, in 
addition the degree of crystallization at time of bottle mouth 
part crystallization becoming excessive , dimension of the 
mouth part entering standard or, because of that capping 
deficiency , of mouth part therefore it becomes cause of a leak 
of contents . 

[0046] 

this invention after water treatment ending fine quantity of 
polyester chip which isdried 100 ppm or less , preferably 
50ppm or less , furthermore is something which solves 
theabove-mentioned problem it decreases with in preferably 
20ppm or less . 

When fine quantity of polyester chip exceeds 100 ppm , 
crystalline of polyester being promoted, it becomes bottle 
where transparency is bad,in addition degree of crystallization 
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<n -t as 4<a«n= a & y □ »© tr 

[0047] 

-rsiga>iEffirf::sswt*©A<»*u*. 

[0048] 



[0049] 

*°yxX^U^y?£/^£5£-C7K*!l3£-f-5> 

fc«ic-»©*a***aiLTtfu*«a* 

ffia^ffoTJK'JXXx^KD^T-f 

iooppm eiTi-i5T*ii-*ctiCcfe-3r±ffi(0 

[0050] 

TK'Jxx-T^O^v^tiittlftlc^Uia-riii 



at time of mouth part crystallization becomes excessive , the 
dimension of mouth part stops entering to standard , capping 
deficiency of mouth part becomes is. 

[0047] 

method which passes through classification type fine removal 
apparatus with sieve classification step and air stream can list 
polyester chip after for example drying as method 
whichdecreases fine quantity of polyester chip which rear of 
water treatment dries. 

As for fine removal process a this way, polyester chip storage 
or it is desirable toinstall immediately before step which is 
filled in vessel etcwhich is used for transport. 

[0048] 

Is illustrated does method which below does water treatment 
in industrially ,but it is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . In 
order to do in industrially , continuous method is more 
desirable. 

[0049] 

When water treatment is done with batch system , treatment 
tank of silo type can list polyester chip . 

chip of polyester is accepted to silo with namely, batch 
system and the water treatment is done. 

Or while accepting chip of polyester to treatment tank of 
rotating cylinder type ,tuming it does water treatment , it is 
possible also furthermore todesignate contact with water as 
efficient . 

In case of this , as polyester chip inside treatment tank it 
throws and isfilled, treated water is filled up, treated water 
circulates to continual or discontinuous (generic doing, you 
call continuous , is. ) in accordance with necessary, in 
addition, discharging the treated water of part in continual , or 
discontinuous adding supplying new treated water , water 
treatment does. 

And, polyester chip which is discharged from water treatment 
end post-treatment tank isdried, fine separation is done 
continuously and fine content of polyester 
theabove-mentioned problem is solved in 100 ppm or less it 
decreases with. 

[0050] 

When water treatment it does chip of polyester in continuous , 
in the treatment tank of column type it accepts chip of 
polyester to continuationor discontinuous from upper part , 
continuous feed does water with laminar flow and or 
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lOOppm mTlc<ST*-&SCtlzJ:or±EO 
[0051] 

*fc, **BBi3te^T. TKffiaa^ttfcxiifc 

200ppm KlT.Jtf£L<li 150ppm WTs 
#*L<fi lOOppm KlTlc{HB-r*a>A<S*L 

I*. 

[0052] 

^(7)3?r-r>#fiA^ 200ppm £££;t£if^f:: 

s iooppm mTic-r^fc^xzii^^^y-rv 

[0053] 

3tiCck4^7>f>»*xa$iM-^aA^ife> 

[0054] 

«a*«iaa©«^ttfta*A^* , jxx7 L 

lOOOppm KIT. ff£L<li 500ppm KIT. ^blZ 
*?£L<li 300ppm BlTlz|tl#Lft4<6fta« 

*yEU*jfrt-*©tfa*u* 0 



7B*jST?©**©»»*tt lOOOppm KTF. » 
£L<!± 500ppm KIT. £bClfcF£L<li 300ppm 

CCT\ «t»*l*TE©*^aic<fcoT*tofc 

**©Tfc^o 

[0055] 



countercurrent water treatment is possible. 

And, polyester chip which is discharged from water treatment 
end post-treatment tank isdried, fine separation is done 
continuously and fine content of polyester 
theabove-mentioned problem is solved in 100 ppm or less it 
decreases with. 

[0051] 

In addition, regarding to this invention, supply or fine content 
of polyester chip which is filled approximately 200 ppm or 
less , preferably 1 50ppm or less , furthermore it is desirable to 
water treatment layer to restrict in preferably 1 OOppm or less . 



[0052] 

fine content which supply or when fine content of polyester 
chip which is fllledexceeds approximately 200 ppm , because 
powder amount in treated water inside treatment tank 
increases suddenly, can plug pipe to water treatment layer 
and,in addition deposits in polyester chip after treating 
becomes many, In order to designate fine content of product 
polyester as 1 00 ppm or less , it isnecessary to install fine 
removal apparatus of large type , facilities cost and operating 
cost are attached highly and it is a problem . 

[0053] 

method which passes through fine removal process with sieve 
classification step and air stream can list polyester chip after 
for example solid phase polymerization as method which 
decreases the fine quantity of polyester chip which is thrown 
to water treatment tank. 

[0054] 

It is desirable in addition, regarding to this invention, in case 
of the continuous system water treatment method of polyester 
chip while from treatment tank with polyester chip 1000 ppm 
or less , preferably 500ppm or less , furthermore maintaining 
powder amount of treated water which wastewater it doesin 
preferably 3 OOppm or less , resetting portion of treated water 
which is discharged from treatment tank to treatment tank , 
repetitive use to do. 

In addition in case of batch type water treatment method , in 
order 1 000 ppm or less , preferably 500ppm or less , 
furthermore tomake preferably 300ppm or less , treated water 
which is discharged from treatment tank resettingpart to 
treatment tank at least, repetitive use it does underwater 
powder amount with finish time of water treatment . 

Here, powder amount is something which was sought with 
below-mentioned measurement method . 

[0055] 
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[0056] 



[0057] 

CDfiT£ lO~50000iI/IOcc#t;7K£*tJffl-f &C1 



Until in order to hold down increase of powder amount of 
treated water inside treatment tank , treated water which is 
discharged from treatment tank isreturned to treatment tank 
again, device which with step at leastremoves fine 1 places or 
more is installed. 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes fine . 

If it is a for example filtration device , you can list belt filter 
system , bag filter system , cartridge filter system , centrifugal 
filtration system or other filtration apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of fine and treated water 
efficiently, size of eye of filter 5 - 100;mu m , preferably 
10~70;mu m , furthermore preferably 15~~40;mu m is good. 

[0056] 

When water treatment it does polyester chip in industrially , 
reusing natural water (industrial water )and wastewater from 
fact that water which is used for treatmentis large scale , uses 
is many. 

Usually this natural water being something which recovers 
from river water , underground water etc,means that it does 
way and sterilization , foreign matter removal or other 
treatment which do not change the geometry of water 
(liquid ). 

In addition, inorganic particle and bacteria , bacteria etc 
which make, silicate , aluminosilicate or other clay mineral of 
natural world derivation typical and, organic particle which 
possesses origin in plant , animal which spoilage is done is 
contained mainly in natural water which is used for 
industrially generally. 

When water treatment is done making use of these natural 
water , in polyester chip the particle depositing and 
permeating it becomes crystal nucleus , transparency of the 
hollow molding vessel which uses polyester chip a this way 
becomes very bad. 

[0057] 

Therefore, as water which from outside the system is 
introduced in order water treatment to do polyester chip , 
particle of particle diameter l~25;mu m 10 - 50000/ 10 cc 
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ffi&t&tnvteu^tf. ntLot 2000 m 

/lOcc cWH^Ute 500 fi/IOcc feLT. £ 
bl-#£UI4 100 1i/10cc,t#lc»*L<l4 10 
fi/IOcc iaTT'fc&o 

[0058] 

TI4. **wci*i=aa-r*t©-ci4JEi:i^<. 



ljum *3Sa>fiT»fcLTI4ff*L<l4 
100000 S/lOcc cfc l JJ?*L.<(4 50000 <@ 

/lOcc WT. $^>lCJhF^ L<I4 20000 fi/lOcc Jil 
T. ^I~»*U<I4 10000 fl/lOcc JilTT'fc^o 

1 // m WTtDfa^TK^frb&i. a>hD— ;U 
^■**J*tLTf4-bT5^ll. £l«K§|0>l8i£ 
fflltfeft£atil&*>IB*itil£. **fflt^c 

[0059] 

KlTIZ*«iai=fflt^.ag 1-25 //m ©a^ 
£ 10-50000 <I/IOcc£i?*£&££j££0lj;F-f 
£>. 

[0060] 

*4"<DS?- 50000 fi/lOcc £lTI--f &?j;£ 

Ka*£l85fe-f -SgSfctSSU MSSffll-tt 
$&-T^7K*CD.t4g 1-25 /im 0>ft?<D£4rfl: 
£ 10-50000 <i/10cc ICf £Cl£j!MJ£U*. 
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water which is included is utilized is necessary. 

particle which exceeds particle diameter 25;mu m in treated 
water is notsomething which especially is stipulated, 
preferably 2000 / 10 cc or less , more preferably 500 / 10 cc 
or less , furthermore preferably 100 / 10 cc , particularly 
preferably 10 /they are 10 cc or less . 

[0058] 

Furthermore, it is not something which especially is stipulated 
with this invention in regard to particle under particle 
diameter l;mu m in the treated water . In order to obtain resin 
of transparent resin and proper crystallization rate , less one 
isdesirable. 

preferably 100000 / 10 cc or less , more preferably 50000 / 10 
cc or less , furthermore preferably 20000 / 10 cc or less , 
particularly preferably 10000 /they are 10 cc or less as 
number of particles under particle diameter 1 ;mu m . 

precision filtration method and ultrafiltration method , etc 
which use ceramic membrane , organic film or other film as 
method which particle of 1 ;mu m or less it removes from 
underwater and controls can beused. 

[0059] 

It uses for water treatment below, 10 - 50000 / 10 cc method 
whichobtains water which is included is illustrated does 
particle of particle diameter l~25;mu m . 

[0060] 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 cc or less , device whichremoves 
particle at least 1 places or more of step is installed. 

From recovery mouth of water of preferably natural world , 
before from the treatment tank , treatment tank which was 
inscribed, until treatment apparatus which such as pipe , fine 
removal apparatus which for second time resets water which 
wastewater is done to treatment tank includes attached facility 
which is necessary for water treatment the device which 
removes particle between is installed, particle content of 
theunderwater, particle diameter l~25;mu m which is 
supplied to treatment apparatus isdesignated as 10 - 50000 / 
10 cc , it is desirable . 

Aforementioned underwater fine removal apparatus can be 
used as device whichremoves particle of treated water inside 
treatment tank . 

[0061] 

In addition, there are times when Na, Mg , Ca or other metal 
ion is included in large scale in natural water , when water 
treatment is done making use of natural water a this way, 
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these in polyester chip depositing and permeating, it operates 
as the crystallization promotor , transparency of hollow 
molding container which uses polyester chip a this way 
becomes very bad. 

[0062] 

Therefore, when natural water is used for water treatment , 
these metal ion with suchas ion-exchanger tower are 
decreased in approximately l.O mg/literor less , it is 
necessary. 

[0063] 

dewatering it does polyester chip which water treatment is 
done with vibrating sieve , Simon cutter or other water cutting 
apparatus transports to drying process . 

obvious thing water which polyester chip is separated is sent 
to the device of filter type filtration apparatus , centrifuge or 
other fine removal with water cutting apparatus , can use for 
the water treatment for second time. 

[0064] 

As for drying polyester chip drying of polyester chip which 
usually, is usedcan be used. 

polyester chip is supplied from upper part as method which is 
dried in continuous , gas permeation is done gas permeation 
dryer of hopper type which is usuallyused dry gas from 
bottom . 

To decrease dry gas amount , continuous dryer of rotating 
disk type heating system being chosen while as method which 
is dried in efficient , gas permeation doing dry gas of trace , it 
can dry granular polyester chip which supplies rotating disk 
and heated vapor , heated medium etc to outside jacket in 
indirect . 

[0065] 

It can use double cone rotating dryer as dryer which is dried 
with batch system , whileor gas permeation doing dry gas of 
trace under vacuum under the vacuum , it can dry. 

Or while gas permeation doing dry gas under atmospheric 
pressure , it is possible todry. 

[0066] 

It does not become inconvenient even with atmospheric air as 
dry gas . dry nitrogen , dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester . 

[0067] 
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[0069] 
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[0070] 
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[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example . 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0068] 

intrinsic viscosity of ( 1 ) polyester (IV ) 

1,1,2 and 2 -tetrachloroethane /phenol it sought from 
solution viscosity with 30 deg C in (2: 3 weight ratio ) mixed 
solvent . 

[0069] 

(2) density 

With density gradient tube of carbon tetrachloride /n-heptane 
mixed solvent it measured with 25 deg C. 

[0070] 

content of cyclic trimer of (3) polyester 

It melts specimen in hexafluoroisopropanol /chloroform 
mixed solution , it dilutes furthermore including the 
chloroform . 

polymer after precipitating, is filtered in this including the 
methanol . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide ,from liquid 
chromatography method quantification it did cyclic trimer 
which configuration is done from ethylene terephthalate unit . 

[0071] 

content measurement of (4) fine 

It calls resin approximately 0.5 kg with JIS -Z8801 and *is on 
net sieve (diameter 30cm ) to place metal screen of dimension 
425;mu m , whilefrom above pouring 0.1% cationic surfactant 
(alkyl trimethyl ammonium chloride ) aqueous solution water 
on shower state with the flow of 2 liter per minute , 1 minute 
sieve * it is with all vibration amplitude width approximately 
7 cm , 60 round trips / 1 min . 

It repeats this operation, resin total 10~30kg sieve * is. 

sieve with boundary surfactant aqueous solution filtering with 
Iwaki Glass supplied 1G1 glass filter , yougathered fine which 
was dropped, washed with deionized water . 

This every glass filter inside dryer 2 hours drying later, 
cooling with 1 00 deg C, measured weight it did. 
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[0072] 

(5) ^^X(ne%) 

[0073] 

(6) ffi37k*<D®f»M(ppm) 

«&a<i(DfiiS7K*a)^aiPA^b jis 20 * 

ttiB&* 100 deg C -e 2 B#ra^L 



[0074] 

(Slfcfl 1) 

ISP tt£[(D GAF :7^U$— / \v? PE-1P2S(tK'J 

(4St^-/Mp-#ajp 2.*&g*§Tse 

** 10 itiUxtzftmA 320 «JryHKD«S0). 



[0075] 

B««£&<D#yxxTJU*^«S#xS* 

y, 0.75 xvU^MU/^A.ffijg 

A< 1.399g/cm3, Jltt 3 fttt&fttf 031 M% 
■efc* PET ffia*SS 95 deg C 



For second time, you washed with deionized water , repeated 
sameoperation of drying, became constant mass you verified , 
pulled the weight of glass filter from this weight , sought fine 
weight . 

fine content is total resin weight , which was applied on fine 
quantitative/sieve . 

[0072] 

(5) haze (haze % ) 

shaft of hollow molding vessel (thickness approximately 4 
mm ) from it cuts off specimen , measures with Toyo 
Seisakusho make haze meter . 

[0073] 

powder amount in (6) treated water (ppm ) 

treated water which passes filter of JIS standard 20mesh from 
exit aperture in the treated water of treatment tank 1000 cc it 
recovers, with Iwaki Glass supplied IGI glass filter 
afterfiltering, 2 hours dries with 1 00 deg C and after cooling, 
measures weight under room temperature and calculates. 

[0074] 

(Working Example I) 

treated water which goes by way of water cutting apparatus 4 
of polyester chip which isdischarged from exit aperture of 
treated water and treatment tank bottom which aredischarged 
from polyester chip of overflow exit aperture 2, treatment 
tank bottom which is position of treated water upper limit 
level of starting material chip supply port I, treatment tank of 
inlet 8, treatment tank upper part of deionized water which 
installs underwater particle removal apparatus 9 being a 
GAFfilter bag PE-IP2S (polyester felt , filter precision 1 ;mu 
m ) of ISPsuppIied , goes by way of this device 9 and the exit 
aperture 3, overflow exit aperture of blend of treated water , 
Using treatment tank which is shown, in Figure 1 of column 
type of capacity 3201iter which has adsorption column 10 
which inlet 7 of these fine removal beingcompleted treated 
water of pipe 6, which again is sent to water treatment tank 
via filtration apparatus 5 where filter material is belt type 
filter of 30;mu m of paper and acetaldehyde and glycol etc in 
fine removal being completed treated water adsorption is done 
water treatment it did polyethylene terephthalate (Below, PET 
and abbreviation) chip . 

[0075] 

Passing sieve classification step , it acquired polyester chip 
after solid phase polymerization , fine content being 
approximately 130 ppm , intrinsic viscosity 0.75 deciliter 
/gram , density PET chip where 1.399 
g/cm<SP>3</SP> , cyclic trimer content are 0.3 1 
weight % to water treatment tank which is controlled to 
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SAgflte*^ 5 &M&iBttl=. PET ^^0* 
3 frb PET ^-V^ 50kg/B#P B 1(DiI]g-t?45ig7K 



100 B$M2ttif (S&ftAtilLfe PET ^v^Stt 

auiMa ii icBfaa. «3S»*a7T-f> 

CCD PET (DZ>7^ly^m.\t^ Hpprn Vfo-otzo 
[0076] 

M-100 Wtia*»ttl=J:y»KhJKD^«iai»«:* 
l*»Lfc. 

Itai^SJStt 295 degC fcLfc. 

^l-CCD^fill^ft^ COPOPLAST tt§¥<7) 
LB-01E fiEJK«T*«t^^l^ 2.5 fl&»H*fcl= 
& 5 ftO)«*l=^»B«i^n-L,«*4< 
2000cc <©SS$«»Lfc. 



®#iSgtt IOOdegClC=i>hD— JUL*:. 

[0077] 
(tt«« !) 

mmm i tHtti=Lr@«s^ufc pet 

330ppm 1 £Ett<D*&-e* 



l#b*l7hPET^-V^0)7T'1'>#fili^280pp m 
21.3%t*«I^BA^ofc. 
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treated water temperature 95 deg C with velocity of 50 kg/hr 
started continual throwing from upper part 1 of treatment 
tank . 

Again from start of throwing 5 hours passage later, while 
throwing to the water treatment tank of PET chip was 
continued PET chip as every treated water itstarts extract with 
velocity of 50 kg/hr , resetting treated water which goes by 
way of water cutting apparatus 4 to water treatment tank from 
bottom 3 of the water treatment tank via filtration apparatus 5, 
it started repetitive use . 

It dried PET chip which rear of 100 hours continuous 
operation treated, in silo 1 1 after storing, treated with stream 
classification type fine removal apparatus 12, was filledin 10 
ton container . 

fine content of this PET was approximately 14 ppm . 
[0076] 

reduced pressure drying it did above-mentioned PET chip , 
premolded article of bottle itformed Meiki Co. Ltd. (DB 
69-073-1 195 ) make with M-lOOinjection molding machine . 

injection molding temperature made 295 deg C. 

Heating mouth part of this premolded article , next with 
homemade mouth part crystallization device of near infrared 
radiation heater system , the crystallization it did mouth part . 

this premolded article with LB-OlEmolding machine of 
COPOPLASTsupplied in vertical method inapproximately 2.5 
times , circumferential direction biaxial stretching blowing 
was done next in draw ratio ofapproximately 5 times , volume 
formed vessel of 2000 cc . 

It controlled drawing temperature in 100 deg C. 

haze of vessel which it acquires shows transparency which 
issuperior in 1 .0%. 

[0077] 

(Comparative Example 1 ) 

To similar to Working Example 1 solid phase polymerization 
PET chip which is done sieve classification step isnot passed, 
with while fine content was approximately 330 ppm , the 
water treatment it did with method which is similar to 
Working Example 1 . 

After drying it stored in silo , without treating with fine 
removal apparatus it was filled in 10 ton container . 

As for fine content of PET chip which it acquires with 
approximately 280 ppm , as Working Example 1 as for haze 
of vessel which is acquiredwith same method 2 1 .3% it was 
very bad. 
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[0078] 

UXX^UtD^T-f^mA* 20ppm £LTI^£ 
[01] 

[tt*a>ttH] 
i 

io 
n 

IMP 
12 

2 

/<— 7P- fttiJP 

3 

tfUxx^ JU*^£ttS*£a>»iii P 
4 

5 

6 

e* 

7 

*aS7K#AP 

8 

-f*>£&*3iAP 
9 



[0078] 

[Effects of the Invention] 

As for this invention, water treatment doing polyester chip in 
treated layer , with the polyester chip which it acquires, 
polyester chip where transparency and opening crystallization 
of bottle become satisfactory due to fact that fine content of 
the said polyester makes 20 ppm or less , is acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sketch of one example of production equipment which 
is used for theproduction of polyester chip of this invention . 

[Explanation of Symbols in Drawings] 

I 

starting material chip supply port 
10 

adsorption column 

11 

silo 

12 

fine removal apparatus 
2 

overflow exit aperture 
3 

exit aperture of polyester chip and treated water 
4 

water cutting apparatus 
5 

fine removal apparatus 
6 

pipe 
7 

treated water inlet 
8 

deionized water inlet 
9 

particle removal apparatus 
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Lfflf&f^CDlGfflJ [Claim(s)] 

1] fflaa4>Tf* 0| JXXT-^^*7k [Claim 1 ] treatment tank tpV polyester chip £ water 
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ijXXT-JWZJyJ^mtf 20ppm 

0.55-1.30 Tis , )vh)W7?A0)±tzZ>t8iVi§ l L 

3] *°'Jxx^f;UA<. ±f=*«yfiL* 
eA<x^b>;K7$b-hA^j££;h.3*\lx 

[0001] 

CJ&tLT. ;UA, v-hj£ff£ffl&£*lzffl^b 
J* » p D n <Z) S 9! ft X € H lb a > h a - j Hi | c 

J»#l-£S!^*lA<2B£U::<l<>7K , JX 
[0002] 

[ftfcroftffil/K'Jx^b^u^b-Rfifo) 
[ooo3]mi*^. a. ims,. atjw&t*© 

[ooo4]z4xbOT5*>r^'jxx^;nitltta<J5l 



3i(Pitawsa<b)*-tt-*a>A<-«tt-eftft. 



[0005]<kc*>A<. a*ffl#'jixf;u:lt. 9 
C0*'Ja*T-IIA<&2!rt®-£&S2(D#X<D 
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treatment LTSf#Lfc polyester chip TJ , said polyester 
<J) fine content A* 20ppm or less "Cfc-SC^ ^gfctf 5 
polyester chip . 

[Claim 2 ] polyester A*, intrinsic viscosity 
0.55-1. 30deciliter /gram <D£.tz%> repeat unit Methylene 
terephthalate A^b configuration cFtl-S polyester T?&'i>CLi£: 
ft'G&Lh't Z> Claim 1 ICfBKLfc polyester chip . 

[Claim 3 ] polyester A*, repeat unit A* ethylene 

naphthalate A N t> configuration £^VS polyester Trfe-SC^- 
t$SK<k"^'S Claim 1 ICfEKLfc polyester chip . 

[Description of the Invention] 
[0001] 

[Technological Field of Invention ] this invention l£ .bottle 
£ liCtotLT, film , sheet molding fflU Ic/Bl^bft-S 
polyester chip |CB3'^"-5k <*blCpL<li, molded article 0) 
transparency S3<fcl£ crystallization control characteristic l~ 
Jtff^flfl- mold fouling A<f££UC<l^ polyester chip 

[0002] 

[Prior Art Jpolyethylene terephthalate or other polyester li, 
mechanical property fccfcl^ chemical property A^^tlCfftl 
Tl*£>tz&), industrial value A*i8|<, fiber , film , sheet , 

bottle m i:LTl£<£ffl3*iTlv5. 

[0003] flavoring , oil , beverage , cosmetics , detergent or 
other vessel <D material irLTIJ, JEiS contents 0) types 
fc<fcl£ use objective INJECT various resin A*S:ffl2f 

[0004]CtVb<D-5*> "C polyester l± mechanical strength , 
heat resistance , transparency jo<£l£ gas barrier property lZ 
fitlTl^'SOT?, juice , chilled beverage , carbonated 
beverage or other beverage filling ffl vessel 0) material i:L 
T optimum "Cfe'So 

this <fc5& polyester li injection molding machine or other 
molding machine (CtftlpLT hollow molded article ffl 
preform £jdcff2L, this preform £ specified geometry (J) 
mold Icjip AL drawing blow molding Ltz& bottle 0) shaft 
£ thermal processing (heat set ) LT hollow molding vessel 
lZJ$M£tl, bl- according to need bottle 0) mouth part 
thermal processing (mouth part crystallization ) "^"-S (D A* 

[0005 ]ir CI ^>A*, conventional polyester ICli , cyclic trimer 
or other oligomers A^^tlTfcy, this oligomers A* mold 
interior surface ^f> mold 0) gas CD exhaust port , exhaust 
pipe IC;$}fg "^"'SCt'C mold fouling ^5E4L^"^A x o 
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[0006]£fc, ^'Ji^f^li. Wl&yiV&ZT 
*°UxXx;U#(D7irh7 7 Jl^fcK#:i:#£l^ 

)^t\^tm^is.^it^tztbizm^(D^mt< 
Lx^m^^oiz-t^x^tz. 

iBS-fb. «±tt, tt*i»jt*a>iM6^ -tort 

T*fc. 

[O0O9lco>«k5&ISIHjS*»*-r&*atL 

T. $6iJ¥ 3-47830 ^«ICli/K'JX^U>T- 

-So 

[OOlOlLfrU *»aa>«P£l::*si*T\ tK'Jx 
[00ll]*bl-«ia*lc5¥jB, ;*f£Ut&g*fg-£ 

[0012] 
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tz Q 

[0006] £tz, polyester li, by-product acetaldehyde 

polyester tp(b acetaldehyde content #£l^if§£ , Clftfrb 
iSff^^ttfc container '^CDffe'a^ or other 0) material 4> 
(7) acetaldehyde content : t#<^ t J, said container ^lC5t^ 
£ tit- beverage or other flavor "V 5 odor IC^#^SI$^"o 

LfcA^t, fife SEcfcy polyester + <D acetaldehyde content £ 
iS^1~<5 fctolC various measure A*8cbtLT#fco 

[0007] polyethylene terephthalate $ center t^i> 
polyester vessel li, mineral water *V> oolong tea or other {£ 
flavor beverage ffl CD vessel <kLT{£ffl£tl£cfc5l-&o"Ccr 

tZo 

this cfc9& beverage CDiUca li, — fiS ( ZCftb CD beverage 
Shot filling LfcUXI* ^»SftLT sterilization £*l 

beverage vessel CD acetaldehyde content <DiSiiif£l+ 
V\tZtlt>(D contents CD fiavor ^ odor At&#&h,£Od 

[0008] £tz, beverage ffl metal can I CO I *T I J, process 
shortening , hygiene , pollution prevention or other objective 
A N b, ■?* CO interior surface iZ ethylene terephthalate 

repeat unit i^'S polyester film £ sheath Lfc metal plate 
£f*JfflLT can manufacture "2" -5 method A*ffbtl<&<fc5l^ 

this i|§ca t, contents ^ high temperature heat 

sterilization £tv5A*, this acetaldehyde content (DiSl* 
film ^rtfcfflLTi contents CD flavor odor A*Sfcif£tl&: 

[0009]this cfc^ft problem £MfctZ> method <tLT, 
Japan Unexamined Patent Publication Hei 3- 47830disclosure 
iZii polyethylene terephthalate £ water treatment ~$°Z> 
method A^S$tlTt>So 

[00l0]LA x L, water treatment CD step Clfcl^T, polyester 
chip IZ;$f§ LTl*§ fine (resin fine powder ) "hS treated 
water l->?2£, #ridbS L treatment tank pipe SlC^gf 
LT, pipe $|p^b"frfcy, treatment tank ^ pipe CD2fc;$£ 
Snick's or other problem A**feCfco 

[00ll]£bl- treated water tfrtti L treatment tank 

H^pipe Hfww8! Lfcfine tfi polyester chip l-SS^9 
LT, fkf&tif'ZO) crystallization AMEil^tl, transparency 
CDHU bottle <t& L J, £tz mouth part crystallization ^CD 
mouth part dimension A* standard [ZfS io^^oT capping 
deficiency <t&£> problem ^tf£.Ctz<> 

[00 12] 
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•So 

[0013] 

20ppm ElT-e&iCt^fiat-r 

So 

[00l4]ZCr%^T'r><!:li JIS-Z8801 IZcfc-SP? 
tf-+j£ 425 //m (O^iffl^L^JiilL/c^'JX 

[OOI5]Z(D^^ICfct^T. ^'UlXf^. H 
UttJt 0.55-I.30 Tis , )vh)l>/<f ! 7lx<D±tz& 
^ySL*i4A<X^U>xU7^b-h*^mi« 
$nS^Uxx^JUi:-rSC«i:A<T*^S„ 

[00l6]*tc, TK'JXX^UA*. ±fc-6t»y«U* 
<4*<X^b>^-7^U-K^bmi«^ttS^'Jx 
XT;b<!:-ri)CiA<l?#-i)o 

[0017] 

xju?^<ds&<7)^!§i::o^ti&0J!1--5. 

[0018]*fEWIzffltNbtli.^'JX7.^;Hi, » 
ya-;U»£#ifrbl#b;h.i>$S&1±* 0 yxxx 

&JiHi#&fi!cttfl> 85 : E^%ia±^t;^ l Jxx 
T/utffcy, *#f::»£L<ii, ^§tev*;u^> 
95 ^u%ia±£t:*°yxx 

[00i9]*^W|-ffl^f>tiS^yxx^;u^/iE 

[0020]£fc, ^^icm^btl&tf'JXX^ ;U 

yn-;u % MJj**H/yja— ju. xh5^u> 



[Problems That Invention Seeks to Solve ]this invention I J , 
Prior Art <D problem ^fllife'f SCirlCfcy, polyester chip 
G) water treatment B#(D treatment tank pipe <D^^Ml^:*P , 
&<L, bottle (D transparency Af> mouth part crystallization 

mmVO) mold fouling £#E£LT \Z<li 
polyester chip %t!k&'t&Z& objective tLTt^So 

[00 1 3] 

[problem ZMfc't&tztiXD means ]±fS objective 
~4~£>tzlt), this invention <D polyester chip H, treatment tank 
^"C polyester chip £ water treatment LTS^Lfc 
polyester chip V , said polyester <T> fine content ifi 20ppm 
or less T*fc&Z£ tmtt&o 

[00l4]CCC,fine tit JIS -Z880! V P¥tf dimension 
425pm (D standard net sieve £iS ]UkL,tz polyester <7) fine 
powder ^SlSL, fine jH±Sti£0) measurement method Tr 

[00l5]this fcl^T, polyester A*, intrinsic viscosity 

0.55- l.30deciliter /gram (DifcS repeat unit A* ethylene 
terephthalate A N £> configuration polyester <t"C^'5 o 

[00l6]£fc, polyester tf, i.tz'b repeat unit A* ethylene 
naphthalate A x b configuration £ft-5> polyester irt?^-l) o 

[00 17] 

[Embodiment of Invention ]UIT , this invention (7) 
polyester chip <J> embodiment l~Ot,^TljiWir"'i>o 

[001 8] this invention ICfflObtlS polyester li, preferably , 
ii:LT aromatic dicarboxylic acid component k. glycol 
component A x t> i> crystalline polyester X , £t> 

I- preferably , aromatic dicarboxylic acid unit A* acid 
component (7) 85mole % or more # t; polyester T? , 
particularly preferably , aromatic dicarboxylic acid unit 1fi 
acid component 0) 95mole % or more ^tl polyester 

So 

[00l9]this invention l^ffil^btlS polyester $ 
configuration ITS aromatic dicarboxylic acid component <k 
LTIi, terephthalic acid , 2, 6 -naphthalenedicarboxylic acid , 
diphenyl -4, 4'-dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid 
•^"0 functional derivative ^A^lf bti^o 

[0020]£fc, this invention iCffll^btl-S polyester £ 
configuration ~t£> glycol component <bLT(±, 
ethyleneglycol , trimethylene glycol , tetramethylene glycol , 
cyclohexane dimethanol or other cycloaliphatic glycol 

mi b*xs 0 
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[002l]BUffi^Jx*^u4>IC&m£LTteffl£ 
s£lflSI*f*, 7vf>i, -fe/\-»SL 

[<W22]lttE# , Jx*TJU4'f=#»*LTttfflaF 

;Hf0JBlSBsyjn— t'X7iy-ji/ 
a, t'x^iy— ;u a <07;u+u>^-++H'Kft 
JnlMfoSHHfcyja— ,/K 7^'jx^b>^*ui] 

[0023]£bC:. 7K'JXXx^A<ltSWICj|tt-C 

mj*»k. en>«ji;ha. hj*^<wu 

[0024]*SEBJ|CfflL^b*l.^'jXXT-JKD«F* 
U*HHB\ ±fc-5^y>ILmi4A<x^u^u 

:?$u-hfrb8j*£fts^jx;vf £ 
£i-#£Uiix^u:>f-u:7$b-hijMa£ 85 
^JU%Jil±#t;^tt^Ux7 > x)U-Cfcy^#lz 

#$U^CDIiX^U>^U:7$b-MjMi£ 95 

;u%&±£fc*£tt*°UxxT;k -Tfct?*., 

So 

?$b-Mti<i£ 85 ^%w±£fc8att7Kvx 

6-*7$b-M|iui£ 95 ^A^GLfc^fcatttf 

[oo26]±te<D/-K«ji7.T^ni. fitss^aos 
■f^*>v pet <j>m^izit. Tisyt—jimtz. 
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[002 1 mti polyester t^l^^M^ LT&ffl^ft-S acid 
component <tLTIi, terephthalic acid , 2, 6 
-naphthalenedicarboxylic acid , isophthalic acid , diphenyl -4, 
4'-dicarboxylic acid , diphenoxy ethane dicarboxylic acid or 
other aromatic dicarboxylic acid , p- hydroxybenzoic acid , 
hydroxycaproic acid or other oxyacid fe<fcl>* %(J) functional 
derivative , adipic acid , sebacic acid , succinic acid , glutaric 
acid , dimer acid or other aliphatic dicarboxylic acid fc<fcl^ 
-?"<D functional derivative , hexahydroterephthalic acid , 
hexahydroisophthalic acid , cyclohexane dicarboxylic acid or 
other cycloaliphatic dicarboxylic acid i 0) functional 

derivative ^ A ? ^lf btlSo 

[0022MfB polyester LT^ffl^tl^ glycol 

component <tLTI£, ethyleneglycol , trimethylene glycol , 
tetramethylene glycol , diethylene glycol , neopentyl glycol or 
other aliphatic glycol , bisphenol A , bisphenol A <D alkylene 
oxide adduct or other aromatic glycol , polyethylene glycol , 
polybutylene glycol or other polyalkylene glycol H A ? ^lf 



[0023]$blC, polyester A<HaMlC linear state X'fo&&@ 
P3"0 polyfunctional compound , for example trimellitic acid , 
trimesic acid , pyromellitic acid , tri carbaryl acid , glycerine , 
pentaerythritol , trimethylolpropane fjttlo LT : t»<fc<, 
jfc tz monofunctional compound , for example benzoic acid , 
naphthoic acid ^^r&ll'o LT t<fcl N <, 

[0024]this invention ICfflL^btt-S polyester 0)$?£Ll^one 
example l£, ±fc<5 repeat unit A* ethylene terephthalate z> 
b configuration ^ftS polyester , £b(C preferably 
ethylene terephthalate unit £ 85mole % or more linear 
polyester T? , ^Icjtf ^Ll^(Dli ethylene terephthalate unit 
£ 95mole % or more linear polyester , namely, 
polyethylene terephthalate (JilT , PET h9&Vf>) ~t:k>Z>o 



[0025]£fc, this invention ICfflObftS polyester <D$?£L 
lMft0) one example it, ±fc5> repeat unit W ethylene -2, 6 
-naphthalate frb configuration £tl-S> polyester V , £bl~ 
preferably ethylene -2, 6 -naphthalate unit £ 85mole % or 
more ^t; linear polyester "C , ftlZHTgLlWIt, ethylene 
-2, 6 -naphthalate unit £ 95mole % or more # t," linear 
polyester , namely, polyethylene naphthalate T?fc-5„ 



[0026]±tB<D polyester l£, prior public knowledge 0) 
manufacturing method T? aSial^'S o 

namely, PET 0)i§t a , terephthalic acid <t ethyleneglycol 
fc<£tf teO) copolymer component £ut8l S. 
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[0028]B&x;vf JHb&Kck-Sfl^li, BK 
£fl*J££:L.T Ge, Sb. Ti aMb^&tfffll^btl-S 
*<. 1*1= Ge Ib^&XliCft.!: Ti lb£&CD;I£ 

[0029]Ge Ib^tLTIi. fctS^-^b^U 

fticx?u:/?Ua-ju££ta2i]»BaLf::£ 
xxxJU£»3iciot-gHby*;u7^A£*K 

C*i6G>Btt*«k«ttxXT-^Mbl8+l=» 

Ge 1t6ft*ttB*«J|6.*®ttfllfttt>l<U 
iXf JUKt© Ge S#ttLt 
10~150ppim J? £L<li 13~100ppnu £bl=$?£ 
L<li 15~70ppm T?fc-S„ 

[0030]Ti fl:*fttLTl*»-Th5xy;uy**- 



tK3:I&3j L esterification Ltz&, vacuum Tl= 
condensation polymerization £ FrtiO direct esterification , 
Xl± , dimethyl terephthalate <t ethyleneglycol fc<£l>* i& 
Bl=<fc l J ffeCD copolymer component ££(SLT methyl 
alcohol L ester exchange & .vacuum Tl= 

condensation polymerization £ ?7&9 transesterification 
method Bit^Ffvi). 

£bl= intrinsic viscosity ^i^^LT , acetaldehyde content 
^£{£T"3"-5 tzMz solid phase polymerization £ff&oT 

[0027]HUlE melt condensation polymerization reaction l±, 
batch equipment "Off&oTt <feL x LS continuous 
reaction device "CfT&oTt <fcl* 0 

Cftbl^ftCD system iCfct^Tt, melt condensation 
polymerization reaction li single step T?fT&-3T4j cfcl x L, 
£tz multiple steps l^ttltTfT&oTi <fcl^ 0 

solid phase polymerization reaction li, melt condensation 
polymerization reaction hfpiffi, batch equipment or 
continuous equipment X'frfco Z\tfi "Cc^So 

melt condensation polymerization b. solid phase 
polymerization ttBttrfifcoTti «fcHL, #9ILTff£: 

[O028]direct esterification 1? i§ n li, condensation 
catalyst <tLT Ge, Sb , Ti CD compound A<ftl^b4l£ft<, 1$ 
iCGecompound Xli Ctlt Ticompound CD mixed use A* 
conducive Xfo&o 

[0029]Gecompound <tLTIi, irregular germanium dioxide , 
crystalline germanium dioxide powder Xli ethyleneglycol 
<D slurry , crystalline germanium dioxide £tKI= thermal 
decomposition Lfc solution Xl± CftlZ ethyleneglycol £ 
3sJjD heat treatment Ltz solution ^AM^ffl^ftSA*, t#l= 
this invention polyester ^^•SlCli germanium 

dioxide £-7Kl- thermal decomposition Ltz solution , Xli 
Ztl\Z ethyleneglycol £^toiu8fcLfc solution £{£ffl1"-5> 
CDA<»£U\ 

CtlbCD condensation catalyst li esterification step fflCjiis 

Gecompound £{£ffl"3~'£i§o , ^CD amount used li 
polyester resin 4 1 CD Geresidual amount <kLT I0~150ppm , 
preferably 13~100ppm , <*b(C preferably 15~70ppm Trfc 
S„ 

[0030]Ticompound <kLTI£, tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyl titanate -ttlbCO partial 

hydrolysis product , oxalic acid titanyl , oxalic acid titanyl 
ammonium , oxalic acid titanyl sodium , oxalic acid titanyl 
potassium , oxalic acid titanyl calcium , oxalic acid titanyl 
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OA, Jfig^-JU^vOA. §If^i-;w 
vm=f-^. «Ub**>t?3b<£lf 

Ti lb£$ll*. £j#*°'J 7-*<7> Ti TZftRtLX 

o.i~iOppm fl)ISBl^4«fc3lwSiinf 5. 

[003l]Sb Ibdtt&LTtt. =IHb7>^*>, 

Sb ft^fttt, ±J5Jc7K'JV-tf W Sb 8#*iL 
T 50~250ppm ©iSBl-'EC'S J^KSSft]^-?). 

[O032]£fc. £5ta)£LT. MB. 7(f' J$i£*>h 

p ft#«ii4.^*7Ku-7-*o!) p mnmtLx 

5~100ppm <r)mmiZtj:i>&olZ%:tD?& e 
[O033]£fc, #'JlXTJH=*«*a?*lfc5?X 

>Hbi8id!M»te<bfc*i, ft*.a h'Jx^JUT 

5X MJ-n-^ ;U75>H<Dl& 3 i&&75>. *K 
<bTh^x^;U7>^- o AH0>m 4 8i7> : E- 

[0034]*&BJ3i::fflL' k P>*i-&;K'Jxx J f.»K ft 

0.50-1.30 xv'J vMU/^A. »£L<li 
0.55-1.20 fv'J^hJU^A. £blC#£L<li 
0.60-0.90 xvU , >h;U/'9* : 7A«)©B'^fe'S)o 

&KttJ£A< 0.50 xv'JyHU/^AjfciST-te, 

1.30 T*>U7hJU/?7i*£IK;<.&J|ft(&. 
*S«S|lzJ:*»ltt«lcatKjgSA«»<«:oT 

?Jnt£**<«iii]Lf=y. 



[0035]*fc*£Wlcffli*&*iS?K'Jx;*-r;i,, 

U-KA^m^$*l*7H'JxXx;KD^ISttJt 
li 0.40-1.00 fi/'J-vh^^A, Jff£L<f* 
0.42-0.95 xv'J-vHU/^A, $blC»$L<l* 
0.45-0.90 T ; V , J-Vb^/^A<D®Bl?fe?)o 



2003-7-22 

strontium or other oxalic acid titanyl compound , titanium 
trimellitate , titanium sulfate , titanium chloride I^A^If b 

Ticompound li, produced polymer tp O Tiresidual amount 
tLTO.l -lOpprn (D&miZteZ&olZy&mt&o 

[003 1 ]Sb compound tLXlt , antimony trioxide , antimony 
acetate , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony ^A^lf btl&o 

Sb compound li, produced polymer fp(D Sb residual 
amount £LT 50~250ppm a)j6HICft-5«t5l-§S»l1* -So 

[0032 stabilizer £LT, phosphoric acid , poly 
phosphoric acid trimethyl phosphate or other phosphate 
ester SI?£ttffi**a>A<»*U*o 

Cflb CO stabilizer l£ terephthalic acid and ethyleneglycol CO 
slurry blending tank A N b esterification reaction step 

Pcompound li, produced polymer *P (D Presidual amount ii 
LT5~l00ppm (DmmiZtji^olZ^mt^o 

[0033 ]$itz 3 polyester diethylene glycol 

content £$\'M~$' ; &tztfoiZ esterification step \Z basic 
compound , for example triethylamine , tri- n- butylamine or 
other tertiary amine , tetraethyl ammonium hydroxide or other 
quaternary ammonium salt ^OJUTL&Ztf ~Ccf<5o 

[0034]this invention l:iffll^btl& polyester , ±tz& 
repeat unit A* ethylene terephthalate A N b configuration £tl 
£> polyester (D intrinsic viscosity li 0.50~l.30deciliter 
/gram , preferably 0.55-1 .20deciliter /gram , £bf^ 
preferably 0.60~0.90deciliter /gram (D$C.\BVfo& 0 

intrinsic viscosity A* 0.50deciliter /gram ^ SStrli, §tf#L 
tz molded article or other mechanical property A*tBI n 0 

l.30deciliter/gram £@*£if§c3 l±, molding 
machine ¥fV 5$M B$|C resin temperature ^il<^ot 
thermal decomposition A*2SL<&y, fragrance retention \Z 
i5f!2:&(3:"3~ free low molecular weight compound A*Jff AO 
Ltz 1 ), molded article A* yellow iz9i1*l'ti> or other 
problem A*iSZ.£> 0 

[0035]£fc this invention fCffl I ^btv£> polyester , ftlZ, ± 
/c-S repeat unit A* ethylene -2, 6 -phthalate A N b 
configuration ^ polyester (7) intrinsic viscosity li 
0.40-1. OOdeciliter /gram , preferably 0.42-0.95deciliter 
/gram, £b(C preferably 0.45-0. 90decil iter /gram (D©H"C 
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8l6tt£ft< 0.40 TisVvHWyJxjUm-nit* 
1.00 Tv'J-vh;u/y5A^®^-i)ii^ii N 

[0036]jK'JlXf-JKD^^<D»ttl*. ->'J>? 
l.6~3.5mm, #£L<li l. 8-3 .5mm 0)®BT*fc 

•So 

« ji i* *> u > y - s © a ^ i* . ft * i* 

l.8~3.5mm> SI* l.8~3.5mm *SJ£T*fc-5©7!><5l 



I5~30mg/fl0)t&|flft<$ 



(DT-thT^UxtKt-ftli lOppm »*L< 
I* 8ppm jy.T. £bl:ifcF*L<l* 5ppm KTF. * 

;uA7;UxtK#mli 7 PP m JilT. #£L.<li 

6ppm JUT. ££>l::ffSL<li4ppm KA~FTrfc6„ 

xtK^*** lOppm BlT»*fc*^A7;U-r 
tK£«* 7 PP m JSlTI=-r**ai*«l=IlS 
**l4t,©Tfl*fcOj&«, «x.li«*HF-*©#«J 

fcL*T I70-230 deg C ©;&j£T*@fflm£-*--S;& 
[0038]$fe«*&9)f=m*&ii&K l Jx;iT-;i' 

•jxxT-ji/$tttjiW*? ( J=i-.;t'jSft© 10-5.0 

ff$L<tt l .3-4.5 "EMt. d&IZtfSL 
<l* 1. 5-4.0 ^UV.TffcSo 

yIfl/>^Ja-jH/l? 5.0 =E;U%£®7t.&i§ 

■£*JUA7fl'XtKS*©itiIl*ft<*£fcyff 
*fc$>x*U>?'J=i-;u**a<i.0^u%*3i 

'So 

[0039]£fc. **WlCffll^*l*7KUXXTrJU 

<dji# 3 mwcD^mit o.5o ma%eiT, » 

SUI4 0.45 a»%KlT, £bf::ff£L<li 0.40 



intrinsic viscosity # 0.40deciliter /gram ^S'Cli, S$#L 
tz molded article or other mechanical property A*Sl x o 

$tz, l.OOdeciliter/gram £&X&1§ia li, molding 
machine tiftlZ resin temperature A^iK^ot 

thermal decomposition A*2kL<&U, fragrance retention 

jSiU'f' free low molecular weight compound A^JHiU 
Lfcy, molded article A* yellow fcSfe'^'S or other 
problem A*iSC<5> 0 

[0036]polyester CD chip CD geometry li, cylinder 

rectangular type , Xli flat platelet or other I 

■^rO) size li, machine direction and transverse direction , 

height Jbt-ttl-PtliMf 1. 6-3. 5mm , preferably 1.8-3. 5mm 

CD^fflTrfc&o 

for example cylinder MCDi#£ li, length li 1.8~3.5mm, 
Sli 1.8~3.5mm extent Vtb%>(J)tf practical Vfoi> 0 



30mg /f| CD ®HA< practical T? 



chip CD weight li 15- 

[0037]£fc, this invention fCffll^btl* polyester CD 
acetaldehyde content li lOppm or less , preferably 8ppm or 
less , £bl- preferably 5ppm or less , formaldehyde content 
li 7ppm or less , preferably 6ppm or less , <*bl- preferably 
4ppmorless "Cfc<£ 0 

this invention T?ffll^btl& polyester CD acetaldehyde 
content £ lOppm or less , $.tz formaldehyde content £ 
7ppmorless I Z~ti> method \t^izVSi^H^>t(DV\tU 
t N o for example low molecular weight CD polyester 
vacuum TXIi li inert gas atmosphere TlCfcl^T 
170-230 deg C (D temperature V solid phase polymerization 
method £^lf btl& 0 

[0038]£fc, this invention iCffl I ^bix-o) polyester Cl&JE 
a 1 diethylene total glycol amount li said polyester 

£ configuration ~$~%> glycol component CD 1.0-5.0mole % , 
preferably 1.3~4.5mole % , £bl- preferably 1.5~4.0mole % 

diethylene total glycol amount 5.0mole % a" 
li, thermal stability A*S<& l J, molding E£lC molecular 
weight decrease A*^^< &ofc L J, ttz acetaldehyde 
content formaldehyde content CD increased weight A^<t 

diethylene glycol content A* l.Omole % ^iSCDifl'n 
li, fili#L/c molded article (D transparency A*lKfc£>o 

[0039]^fc, this invention lCfflUbtl<5 polyester CD cyclic 
trimer CD content li 0.50weight % or less , preferably 
0.45weight % or less , £bl- preferably 0.40weight % or less 
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i!# 3 M<*cd$ Wfi t< o.50 afi%m± 

[0040]*°Ux;^U£ v If ttEift^t^t'J 

ioo4\]7kt<Dmm&m<Djj&tLxit. 

;llt6*&#^ifb;h,6o 

7kt<D&mmm£fr5ttr£\tLT\t 5 #-2 B 
IBK »£L<li I0#-1 BIB. *e>l=»*L<li30 

#~io B*ra-efcy,*a>sK£LTii 20-180 

deg C. L<tt 40-150 deg C. £bl:i$?£L< 
it 50-120 degCT*fo<5o 

[0042]*&3;&&A<a«WI::. XI±/<y*M 

*y. &sfc**£««u *fc#*«**ic 
[oo43]*fta*a^aa»ic. xi*/<?*« 



this invention CD polyester A N b heat resistance CD hollow 
molded article Wfttfkte'f&Win It heating mold rt"C 
thermal processing ^r^fe? A*, cyclic trimer CD content A* 
0.50weight % or more "a^" ^i>^^ , heating mold 
surface ^CD oligomer ^il&lCigJjnL, StfLfc 

hollow molded article or other transparency t^'^lZEiit't 
60 

[0040] polyester li , cyclic trimer or other oligomers A*f$ff2 
B$l^ mold interior surface *V> mold CD gas CD exhaust port , 
exhaust pipe ~$~&Z.kX mold fouling H^rRfjit 

*3~&fc#)fC, flij 15 CD melt condensation polymerization Xl± 
solid phase polymerization CD &lZ7kt. CD contact process £ 

[0041 ]tK£(D contact process CD method kLXit, TlC^IC 
Sit* method *<¥lfb*l*o 

7K<t(D contact process ^rfT^d B#fa1 irLTIJ 5 min 
~2day , preferably 10 min -1 day , £bl- preferably 30 ft 
-10 hours X , 7KCD temperature tLXit 20-180 deg C, 
preferably 40-1 50 degC, £blC preferably 50-120 deg C V 

[0042] water treatment method ifi continuous 1^, Xli 
batchwise (Dl^Ftl X £, treatment tank frhW&Ltz 
treated water CD"3~^~C, fc£ I M£5d if £ industry wastewater 
<tLTL3o<k, iLl^*A« large amount 
yif&<, waste water increase T? environment ^CDi5#A* 



namely, treatment tank frbt#£ti Lfcd>&<fcti— StfCD 
treated water £, water treatment J§^MLTB?l]ffl*3~<5C:<t 
lCj:y , water amount £{5JSL, £fc waste water 

increase "C environment ^CD§Jf|£ S^^^CA^ £ 
blC water treatment fi^£$4lS wastewater certain 
extent temperature £{Sr#LTl % tUf , treated water CD 
amount of heating t'J x 3?<"C^-5o 

[0043]water treatment method A* continuous Xli 
batchwise (Dlv^tl *C i, treatment tank frbJ^tBLfc 
treated water CD^^T, fo&lMi$o<*:£ industry wastewater 
kLXLttt, SrUvKA* large amount lzXmX*fo&l£fr 
L J"C^<, waste water increase X environment ^<Df5#A* 

namely, treatment tank A x bSttrJL/c / >^<i:t~-afJCD 
treated water £, water treatment ^f^MLTS^Jffl^^Ci: 
l-cfcy , water amount $"(SML, waste water 

increase <fc£ environment ^CDiJtf $ iSMt'^CA^ 
^bl^ water treatment j§ / \i§<*4X'5 wastewater ^certain 
extent temperature ^-ffi^LTl^lf, treated water CD 
amount of heating i/h£<"P#4o 

^bl^, SflJffl^SCtlZcty , water treatment *■+ 1=311" 
treated water CD flow ^±lf5CA^ "C#, treatment tank 4 1 
CD7KA< nonuniform IC^^C^ Kjlf $fc#>, 5Ci!l$ck< water 
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if£ctA<T't£>f::#.^^>©d>fci^ a nS© 

[0044]L^L«iS^A^bgfai$*i.-5«iS7Klc 

^H±fesi^i*«ia*ai:©j»i8-eji4-r* 

*©f=tt. ©S7K*^'t*+lTL^^7T'f>A« 

•jix^KD^-v^l-ttiiU c©fc. 
;U©77-<>£SA<#$lc£<fc£o 

#y. *fc*h;uaft»*gfifti*©efl<bfiA« 
jB*t&oxpft»©-+afe*<a«n=A&&«E 
y. -€-©fc^p^giJ©*A-vt o >^a. Lfc# 
oTrtS*i©il*i©fiBi=ft*. 

[0046]*SBWI*. **L3»7&ttJ**-frfc# 
'JXXxJU^-V^^T-T^l:^ lOOppm JUT. 
ff£L<li 50ppm JilT, ^blCjf^L<li 20ppm 

»»-r«t©T»**. 

^'JXXx;U5 i >v^©77"f>fiA< lOOppm £j@ 

7K'JxxT-;u©efltt3b<«il* 



treatment £frt£? quality <J)£1£Ltz resin A< 

£bl~, water treatment ICli polyester chip iC^wfS Ltz 
fine **l^3S-*-ja*tfc44< flow £±lf$CA< X'Z&tz 
©, fine ©'>fcl* quality ©SfSLfc resin -So 

[0044] LA^L treatment tank A^bSffcBStl-S treated water 
ICIJ , treatment tank I Z polyester ©chip £§lt AtV& 
step polyester © chip Iciwfi LTl^& fine 

water treatment B$ I- polyester (D chip f^±fc-5L*li 
treatment tank Ht©Sfe"CfE^^" -5 polyester CO fine A* 

LfcA*oT, treatment tank A^bJJfHJLfc treated water ££f 
J3E treatment tank ^MLTSfJffl"^" -Si:, treatment tank 1*1 
© treated water fine W\£'<%.%\ZlgxXK a 

^(Dtzlf), treated water 4"|Z#$tiTl^-S fine A< treatment 
tank pipe LT, pipe Ztf & 

treated water c t 3 l-#^ttTL^'S fine tfMXS polyester 
0) chip Iwwfst L, this moisture £$£JI=i&£"3"'5> step 
t? polyester © chip |C fine A* electrostatic JSdSlCtty ;w 
S ~?&tz&>, polyester ©fine content tflMftlC^ft&o 

water treatment \ZM fine A^afeL^SSStlfcfc^^ 
drying process ©SM- polyester chip If? II silo £151+ 
T chip £ transient ICjrrSS'3"'i>if«n' , pneumatic transport 
pipe ■¥> pneumatic transport facility chip <t©gj3§}lcfl4 
(=*y fine ©II^A<M^lcig*D-r-5o 



[0045 3 polyester production step l-fcl^TS££"3"& fine |C 
It crystallization promotion 3C!) S Apia's A*, water treatment 
step polyester chip A'»bByS2©<fc5& step 

L/c fine © crystallization promotion SftJUli extremely high 
CA< flWLfc. 

this tfc^^f fine |C«kU polyester © crystalline A^iSiicFtl. 
"C, St^Lfc bottle ©transparency i£M<U l ), &tz bottle 
mouth part crystallization f^(D degree of crystallization A* 
excessive hfeiX mouth part <D dimension A* standard IZ 
Ab&<& l J, -?"©/c© mouth part (D capping deficiency , U 
fcA'ot contents OTilH© cause I-&-5),, 

[0046]this invention 14 , water treatment $$7&$£&Lfc 
polyester chip © fine lOOppm or less , preferably 
50ppmorless, <*blC preferably 20ppm or less iCiST^S 
CIZ«J;oT ±12© problem £fi?jfc-f3t©-Cfc6„ 



polyester chip ©fine MA* lOOppm ^S&S.-Siil'a , 
polyester © crystalline A*{SjH$^1.T, transparency ©8l N 
bottle fc&ofcy, £fc mouth part crystallization B#© 
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0>77'(>%z&'pzit&j5&tLx\t. man 
^sxfiaitBiiicfSH-tstDjwsLiv 

[OO48mTlc*ffi3I£x3£fi<jl::tT?;S&£0!l 
fc4lM4lel6e£<©ffi3«lC7K'jxXT-;u«>* 

*lt, Aaa^TttftanA^&ftttiLfcTKu 

lOOppm filTlcfiT*-&*ZtlzJ:-3r±JEa) 
[0050]7KUxxf-JU©^^*ii<*Wic*«ia 

%£a>ffiaiticfttt % &zwm 
awic/KuxxT-juo^^^apcfcysitA 

tta^froTJKUxXT-jKD^r^f^^** 
lOOppm lslTIC«T**4CilCj;oT±IEa) 



degree of crystallization A* excessive <h& L J, mouth part CD 
dimension A* standard Ab&<& l J mouth part <D capping 
deficiency <t&-5>ClA* fc<£> 0 

[0047]water treatment &CD JiLfc polyester chip CD fine 

method tLTIi, for example ££Ji&CD 
polyester chip £ sieve classification step air stream T 
classification it fine removal apparatus 3ril"^" method A*?£ 

this cfc5& fine removal process (i, polyester chip 

XI* littiSlCttffl*tL* vessel step CDB 

[0048]iMT I- water treatment $■ industrially l-frfc? 
method Zm^t Ctll3|8S-r**<DT*l*ftL^ 0 

£fc processing method l£ continuous method , batch system 
WftlV 4pSL3E*.£1\ industrially IZftfcd fctf)lC 
li continuous method CD2jA*$? £ Ll^ Q 

[0049]polyesterchip £ batch system t? water treatment £ 
t~£*§o It, silo type (7) treatment tank A^If^tt&o 

namely, batch system T polyester CD chip £ silo ^§I"J"A 
ft water treatment £tr&9 © 

fe-SlMi rotating cylinder type CD treatment tank [Z 
polyester CD chip £Sl+Atl, @$EL£:A*b water 
treatment Sffl\ 7K<tCDf£M££blC efficient iCfSCt 
tT£& 0 

this ifo" , polyester chip $■ treatment tank ptycSA, 
"£"<5i:&IZ treated water ^ SI fcL, treated water lii&gl-<fc 
l ) continual X(i discontinuous (generic LT continuous <t 

CA< feSo) KflflBL, *fc f continual XI* 
discontinuous IC— §P CD treated water £$tiiLT$lrLl* 
treated water £ iiflOtt Jo LT water treatment ~^£> 0 

-tLT, water treatment $17 post-treatment SA x bf#ttiL/c 
polyester chip £$££IL, ? I ^St^ fine separation £fr&o 
T polyester CD fine content J lOOppm or less \Zj£.T~tZ> 
CIlCjcoT ±Ir2CD problem &/Hfct& 0 

[0050]polyester CD chip £ continuous IZ water treatment 
i~&i§»a li, column type CD treatment tank fC|8$7c, fc£> 
I M£ discontinuous (^polyester CDchip Supper part iUS 
(+Aft, laminar flow Xli countercurrent "CtK£ 
continuous feed LT water treatment TiT'S o 

■tLT, water treatment £t 7 post-treatment f§A N bJ#uij^'<B 
polyester chip £$£t§L, 3 1 ^IHcf fine separation £fT&o 
T polyester CD fine content £ lOOppm or less l-{6T"^"^> 
ClCcfcoT ±f2CD problem £<, 
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[oo5i]*fc. *mwiz&^T. **&a«^ttt6 

££j 200ppm JUT. *?£L<I4 150ppm KIT. $ 

bi^»*ui± iooppm ]aTic#jBfsa)A<a 

[0052]*«a«^ttfcXI4*««#Ux* 

-<>#fiA^<^y, glo D p7K'Jxx^;K7)^7-r 

[0053]*ffla«ic!8!A-r«7KUxxT-;i/^^ 
©^r-f £LTI4, 
H»«**«>*UxXTi^'y^*»xS* 
ffia3SlCcfc*^7-f>»*xS*ii-r*a6^ 

ifbftSo 

[0054]£fc, ^fgejjlCfcl^T. *»JX^«rjU^ 

x*7ju?y7£*icg*?*&a*a>fkti»> 

£ lOOOppm JUT* *?£L<I4 500ppm KIT. £b 
IC»*L<I* 300ppm BlTKItftLfctfSflia 

*fc/^5t*«iaafe(Z)»^tt, *ffiaa)$i 
7B#£T?cD7k*cD®t»tti4 loooppm jjit.SF 

£L<I4 500 PP m JUT* £bl3»*L<l4 300ppm 

aTic-rs<fe5icfta«*^»aiaF*ifc*a* 
cD^<tt-»*«a«icgLT«yfiLtt 

£cDTffc£ 0 

[0055]&a«flCD&a*CD®f»MCDigAn£ffl] 
«a«l3«**i**TfOX8-e*<t<tt 1 TrW 

0#fflaa**<£if**i*. 



[005 1 this invention lzS$T , water treatment Jf^tt 
$aXI4 I43fe3§ polyester chip (7) fine content 
200ppm or less , preferably 150ppm or less . £blC 
preferably lOOppm or less KfllE^5©A<a*Ll* 0 

[0052]water treatment l43tiS 

polyester chip CD fine content 200ppm ^JS^-Sii a" , 

treatment tank P*3 CD treated water 4^ CD powder amount A**Bl 

pipe sB^t-Brfcyriu *fc«iia« 

CD polyester chip Cl;w8! Lfc fine content A*£<& L J, 
product polyester CD fine content £ lOOppm or less l-^^ 
fc#)ICl4 large type CD fine removal apparatus £lS:fi"3~'5> 
fflftiMb 1 ), facilities cost *t> operating cost ^iSl<0# 
problem "T?fe^)o 

[0053] water treatment Jf I A ^"-S polyester chip CD fine 
M£i&i'P'f£> method <fcLT(4, for example solid phase 
polymerization IfeCD polyester chip sieve classification 
step air stream T? fine removal process method 

[0054] this invention (Cj*T , polyester chip CD 
continuous system water treatment method CDi§ 14 
treatment tank A x b polyester chip ir^(- wastewater "2"<5 
treated water CD powder amount £ 1 OOOppm or less , 
preferably 500ppm or less , £blC preferably 300ppm or less 
l-#U#L£:A*b treatment tank A N b#f treated water 

CD— SP£ treatment tank f^MLT repetitive use "?&(D1}*M 

l£tz batch type water treatment method CD*f§ca 14, water 
treatment CD finish time "Q CD 7K4 3 <D powder amount 14 
1 OOOppm or less , preferably 500ppm or less , ^ bl- 
preferably 300ppm or less IC^"5«fc5f- treatment tank A x b 
treated water (J)'pt£<£i>— SP£ treatment tank 
l-MLT repetitive use ~f£> 0 

Z.ZV, powder amount I4l£i£ CD measurement method T? 

[0055] treatment tank F*3<D treated water CD powder amount 
<Digia£ fflK&tzlhlZ, treatment tank frbEEtiSLfc treated 
water treatment tank CliI£*v5$T?CD step 

<ttlpiaces ELtdfine device £I£fi^£o 

fine £f&ffe~^£> device <t LT 14 filtration device , membrane 
filtration device , precipitation tank , centrifuge , foam [^i=f 
processor %fifi$&l m f btlSo 

for example filtration device Trfctlff, system <hLT belt 
filter system , bag filter system , cartridge filter system , 
centrifugal filtration system or other filtration apparatus 

lfb*l£o 

*PVt> continuous l^fr&5 [Cl4 belt filter system , 
centrifugal filtration system , bag filter system CD filtration 
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fritzlh ©B©1MXI* 5-100 // 

m,ff*L<li 10-70// m. £bl::#£L<li 
15-40 Km A<cfcl^ 0 

[0056]7K'JxxT-;u^^^xHWiZ7Kflia-r 



a»*s*©. ws?i£, rjusy wit** 
£j£»«&©a9!tttf*fti=s<&«. 

[oo57]Lfc*<or. jKUxxt ;u^^***8 

1-25/im (7>|5^ 10-50000 fi/lOcc #t?*S 
&g7k*©*ug 25 Km ta5L*tt*l*.»IC 

«S**ti©Tii&i*#.W*L<i4 2000 

/10cc JUT. <fcy#*L<li 500 fi/lOcc JUT. * 
bC:#*L<f* 100 fl/IOcc. 1#IC»*L<li 10 
®/10cc JUT"C*5o 

[0058]&&&9*4 1 ©tt& 1/im *5IS©*!l 
fcL*A<. 391&ttffi^aiEtteafl:a£©W 

ftS llim *«©*5^&<tLTIi*?£L<l* 
100000 IS/lOcc IUT> cfc l J#SL<li 50000 fi 
/10cc JaT.*bl-*f*L<l± 20000 ffi/lOcc JU 
T. Wcff £L<li 10000 ffl/lOcc JUTtrfe^o 

I k m JUT©*4T*£;K+ A N bRfc£. a>hn-;u 

[0059]jaTI^*»SlCffll^ % e2 l-25/im 
©tt** lO^SOOOOfi/IOcc^tTK^S^afeS- 



apparatus A^JSLTl^o 

£fc belt filter system © filtration apparatus Tfcftli filter 
material £:LTI±, paper , metal , fabric $tf$lfb*l£o 

*fcfme ©{&££ treated water ©5ffi*l£5&*<fc<fTfc9 tz 
filter © g © size it 5-IOOum , preferably t0-70um , £ 
blC preferably I5~40um J&<«fcl* 0 

[0056]polyester chip £ industrially \Z water treatment ~$~Z> 

, fflSIZffll^*** large scale "efc5Ct*>b 
natural water (industrial water ) wastewater £SflJfflLT 

®& this natural water li, river water , underground water 
^ frbHSI L/ct©T, * (liquid) ©geometry 

sterilization , foreign matter removal or other 
ZLtzZtZm? o 

—fiSI- industrially iCffl I >b+L^5 natural water (Zli , 
natural world )Jft£ ©, silicate , aluminosilicate or other clay 
mineral £ftS6£:1^'5 inorganic particle Q bacteria , bacteria 
^"V 5 , spoilage Ltz plant , animal IZ origin £ ^""^S organic 
particle ££<^*T LTl>£ 0 

Ctlb© natural water £ ffll x T water treatment $rtr&5 
<fc, polyester chip |C particle ASwfit , ;SSLT crystal 
nucleus <t& L J,this polyester chip I hollow 

molding vessel ©transparency ;6*IE^I-IK&<So 

[0057]L/r^o"C, polyester chip £ water treatment ~4~£>tz 

outside the system A N b3l A^^TKirLT, particle 
diameter l -25 urn ©particle £ 1 0-50000 11/ 1 Occ tafc^S: 

treated water 4 1 © particle diameter 25um 2rlS*_<E> particle 
li, ftdJsBg-fS t>©rii£:L*o preferably 2000 @/10cc 
or less , more preferably 500 i@/10cc or less , £bl- 
preferably 100 fii/IOcc , particularly preferably 10 fi/lOcc or 
less "Cfc-So 

[0058]fefc , treated water 4*© particle diameter lum ^31 
©particle I^HLTIi, this invention "C^lC^^V*^) i© 
Iflifcl^o transparent resin *P proper crystallization rate © 
resin £f#£fctf)|Cl4 , '>&l^A«»*Ll\ 

particle diameter Iftm ^iS© number of particles tLXlt 
preferably 100000 H/10cc or less , more preferably 50000 1@ 
/10cc or less , £ blC preferably 20000 fi/lOcc or less , 
particularly preferably 10000 @/\0cc or less Vfo&o 

lum or less ©particle £7K + A N b&£, $m method 
ilLTIi ceramic membrane , organic film or other film 
l^tz precision filtration ultrafiltration method , H£ ^ 

[0059] JUT 1^ water treatment l^ffll^S, particle diameter 
l~25um ©particle ^ 10-50000 fi/lOcc ^t;7k£*#£ 
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[oo6o]7k4 J cDf<i : ?-&£ 50000 fll/lOcc WTic-r 

»£L<li£2*#CD7k.CDJSS!nA^ BUfHLfc 
&SS£I$SU MS^Slctt 

J&-rS7j<*<D.|i[g 1-25// m CD&^CD#*S 
£ 10-50000 ffl/IOcc|::-t-5::<tA*#£Ll^ 



aa«rt©aa*o)ift^*i»*-r«*flitL 

TI4B»IB0)*+O77-f>l8*«aSffiffl-r* 
[006l]*fc.^*IClt % Na.Mg»Ca 3?CD# 

H-r^^ftK^m^it^fcy. zo 
m^^m i.o m g/ , j-vh;naTiC'(£M$-a-T 

[O063]7K«5SL^;K'JiX7 1 ;u^^li«Si^ 

mMmizmi^ztff-zzz,, 

A<T'£-5> 0 



method ZMT^t ^"•5„ 

[0060] ?K * <D number of particles £ 50000 ®l 1 Occ or less 
(^■^■S method <fcL"CI±, industrial water or other natural 7k 
$• treatment tank l~ttlo"f &~£T*0) step 0>'PU<ti> 
Iplaces &.±lZ particle £f&£f -5 device £K{B'$'<5o 

preferably natural world (D7k«7)ffiiS PA^«3, witZLtz 
treatment tank , treatment tank A^b wastewater L/iTK^S 
Iff treatment tank ICg"^" pipe , fine removal apparatus 
water treatment attached facility £{3 #>7c 

treatment apparatus iCS'SS'COFollC particle 1tV& : £i~& 
device ^fSfiL, treatment apparatus lZ&%a'?'&yk t PO), 
particle diameter l~25um CD particle content £ 10-50000® 
/I Occ Cl-f-SCtf J?£LU 0 

treatment tank rtCD treated water CD particle £ "t'b 
device tLTIiBtltE(D7k4i(7) fine removal apparatus 

[0061 ]£7c, natural water ICli , Na, Mg , Ca or other metal 
ion £ large scale K^a A/T?l*i>ii£ A<fcy, this 
natural water £ffll^T water treatment Srfr&O t, Cltlt> 
A* polyester chip l^i^S , ;§iSLT crystallization promotor 
<kLTf£fflL, this cfc5^C polyester chip ^fflt^fz hollow 
molding container CD transparency A*jl£$ICjg<£:&, > 

[0062] LfcA^oT, natural water $ water treatment Icfifffl 
"3" -5*11 a li, ion-exchanger tower 9fX Ctlb CD metal ion 
£ft l.Omg/literorless IzteMLT fc<CA< £gT?feS„ 

[0063]water treatment Ltc polyester chip li vibrating 
sieve , Simon cutter or other water cutting apparatus T? 
dewatering L, drying process ^^iH^-So 

obvious Cir^fA^f) water cutting apparatus V polyester chip 
tltzfcit. fdter j£. filtration apparatus , centrifuge or 
other fine |&5fc(D device ^iHbtl, water treatment \Z 

&mx$ 5. 

[0064] polyester chip CDf£JiliiiI?i5, ffll^ft-S polyester 
chip CD drying £teffl"C*£ -So 

continuous Icffcjf^-S method tLX\t upper part efc l J 
polyester chip £$$oL, bottom <£y dry gas £ gas 
permeation "^"^) hopper type CD gas permeation dryer A^iS 

dry gas amount £i^tt>L, efficient |C$££|"3~ -5 method £L 
"Cli rotating disk type heating system CD continuous dryer 
A*jSl£tl, trace CD dry gas £ gas permeation L&A'b, 
rotating disk X 3 outside jacket lZ heated vapor , heated 
medium ^ £ $$oL7i granular polyester chip £ indirect 
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[0066]|£»#Xi:Lri**affift-C*aLi* 
[0067] 

[oo68](i)7Kuxx7^a>aiBtt<0V) 

l,l,2,2-fh7^P^X$>/7iy-;i(2:3 1§ 
it);g^^«* 30 deg C -C©***Sa A^b*«) 

[0069](2)^Jf 

T*25 degC1?;fl"JSLfco 

[0070](3)7KUxx^;ua>att 3 ftftco^i; 

stu aft^PThy^afecfcyx^u^T-u^ 

[007i](4pr-f>©*«a^ 

®Jjg&] 0.5kg £ JIS-Z8801 (Cj:^U¥lj:Tt;i 425 
J/m O^ttSttofcfflStHlSS 30cm)(D±IZ 
»*.±*6 0.l%O^>MBSM(7 

COftff*«y£L, ®fll££ft I0~30kg g&o 
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[0065]batch system "C$fcjft"f -6 dryer <fcLTI4 double cone 
rotating dryer A^ffl I *btl, vacuum T"Cfc'5l N li vacuum 
T trace (D dry gas $■ gas permeation L&A*b$£J*i~C£"'5 0 

atmospheric pressure T"0 dry gas £ gas 
permeation L&A^b^JiLTiJa^o 

[0066]drygas <tLT 14 atmospheric air "CtHLX^&l^o 
polyester 0) hydrolysis thermooxidative decomposition 
V molecular weight decrease $■ Kih^-S^A^bli dry 
nitrogen , dry air £Ll % 0 

[0067] 

[Working Example ]JsJ>T this invention £ Working 
Example IZcty ^^WI-BIW^**^ this invention I* C 
*lb0 Working Example IZ|fiS$*i*ta)-ei**l>o 

, this specification *P I Z$$l1'Z>3it t £ property value CO 
measurement method £JilT (-lftf?8"3~£>o 

[0068] (1) polyester 0) intrinsic viscosity (IV) 

1, I, 2, 2- tetrachloroethane /phenol (2:3weight ratio ) mixed 
solvent 30 deg C t*<D solution viscosity A N b##>fco 

[0069] (2) density 

carbon tetrachloride /n-heptane mixed solvent <D density 
gradient tube T? 25 deg C T^J^ Lfco 

[0070] (3) polyester CD cyclic trimer 0 content 

specimen £ hexafluoroisopropanol /chloroform mixed 
solution \Z%ML, £bC: chloroform £Jja*_T#8?t £ . 

CftCl methanol £AD*_T polymer £#r£ij & , ifiiS^&o 

filtrate £ evaporating and drying to solid L, dimethyl 
formamide "C5ll?£L, liquid chromatography method cfc l J 
ethylene terephthalate unit A x b configuration £tl£> cyclic 
trimer £ quantification Ltz 0 

[0071] (4) fine CD content 

resin ^ 0.5kg J JIS-Z8801 V 0?l>* dimension 425 urn CD 
metal screen £ 14 ofc net sieve (diameter 30cm ) <D±ClS! 

±A N b0.1 %CD cationic surfactant (alkyl trimethyl 
ammonium chloride ) aqueous solution 7K£ 21iter per minute 
CD flow Tr shower state ICAMf&A^, vibration 
amplitude width $5 7cm , 60ttW\ min "CI minute sieve o 

this t§tt£$|y>§L, resin £ total 10~30kg sieve ofco 

sieve ^khZtltz fine 14^ surfactant aqueous solution t A 



Page 38 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003206344A 



2003-7-22 



tmz%mn*t±m igi tf^x^u*--?* 

cti^^x^;u^-r<!:U;JtllrtT? 100 deg 

met. tt«a>s-f§f*£ 

frb;tf^x:7-<JU$-CDafi£3l£\ TJr-OM 

nisi* 

[O072](5)^^fX(||S%) 



U Iwaki Glass supplied IGI glass filter "CSifiL/CDStf), 
deionized water "CiSfeofco 

CtlS" glass filter dryer rt~C 100 deg C T 2 hours $£& 
/TiiPLT measured weight Lfc 0 

Sfi, deionized water TUfcif, $£$tCDf5]i; l*ft***ySL, 
constant mass IC&ofcZ£ SII2L, this weight frb glass 
filter CD weight fine weight ^jfc&fco 

fine content li, fine it/sieve [Zfrlftz total resin weight , 

[0072] (5) haze (haze %) 

hollow molding vessel CD shaft (thickness 4mm ) <fc L J 
specimen £#jyiRy, Toyo Seisakusho §? haze meter "C;1J 



t0073](6)ffiS7K + (D«|»M(ppm) 

*&a*i<D&a**cD$tiiP frb jis site 20 > 

^V3.CD^^;U^-^aigL/c&S7K* lOOOcc 
SBUSMKB^tta 1G1 *7^^^-t 
100 deg C T*2 B*lllltt«LS»T"Wfr 

[0074](HSS#1 1)ISP ttgCD GAF JU$— 
PE-iP2S(7Kyxxx;u^x;uh. ;Hi§fSj£ l 

ft P 2, ffi3«T»©#y xx^U*?? fc*J3 
7kcDS£®cD#ajp 3,*- A-:?p-#tfjn 
^&»us*Kfc«8*i. *&a*§TS&cD&ttP 

^bfttti^tlfcTrfyxX^U^^CDTk^iy^ 
fi4 £«SLfc*»i*tf. Stt A<*ftl8CD 30^ m 

TStfMit^aiie 6. ctib(D^r^> 

&£;£^©a7KcD#AP 7&tf>>7-C/|R*5fr 
^a**07trh7;u^fcK^Ua-;u?| 
£i»®*aa£l*£i»®iS 10 S«*fcWSa 

32o , j^hkdjss©. ei i ic*-r«ia»sffiffl 

[0075]B««£fc©7KyxX^U^:7£gS# 

I30ppm T?&U,&Rttftft< 0.75 XV'J^HU/ 
^^A, ffifitf l.399g/cm3. ^tt 3 fti*^ftrf>< 
0.3 1 PET ^^*jfia*SS 95 

deg C lc=i>ha-;u$titc7K^S^^ 50kg/B$ 

ra®*«T?*yiiia>±» \ fr*mm&A*m 



[0073] (6) treated water 4*0 powder amount (ppm ) 

treatment tank CD treated water *P(D exit aperture A N b JIS 
standard 20mesh CD filter J 3 J§L/c treated water £ 
lOOOcc ffiiS L, Iwaki Glass supplied IGlglass filter "C3t 

100 deg C 7? 2 hours $£ttL room temperature T"C/ti 
Sift, weight £iffl£LTjfdJ?-£ 0 

[0074] (Working Example 1) ISPsupplied CD GAFfilter bag 
PE-1P2S (polyester felt , filter precision lum ) "Cfc^TK^© 
particle removal apparatus 9 £ tSulL, this device 9 £ L 
fc deionized water CO inlet 8, treatment tank upper part (D 
starting material chip supply port 1, treatment tank (D treated 
water upper limit level (D(4SlCfc^) overflow exit aperture 
2, treatment tank bottom CD polyester chip t. treated water 
CD blend CD exit aperture 3, overflow exit aperture A N b#f ft 
^tltz treated water £, treatment tank bottom CD exit 
aperture A N bJ#ib<*tl/c polyester chip <D water cutting 
apparatus 4 £J5 S3 Lfc treated water tf, filter material A* 
paper CD 30um CD belt type filter ~Cfc£> filtration apparatus 
5£$J& LTStf water treatment H ^3^-5 pipe 6, Ctlb 
CD fine treated water (D inlet 7 fccfctf fine 

treated water ^CD acetaldehyde "^glycol 
adsorption adsorption column 10 ^iSfeZ-tz capacity 
320Iiter CD column type CD, Figure 1 lZ7n~$~ treatment tank 
£t£ffiLT polyethylene terephthalate (1UT , PET <hB§ffc) 
chip £ water treatment Lfco 

[0075] solid phase polymerization ^CD polyester chip £ 
sieve classification step £ ® i§LT Stfff Lfc , fine content 
A*#J 1 30ppm , intrinsic viscosity At 0.75deciliter /gram , 
density A< 1.399g/cm<SP>3</SP> , cyclic trimer 
content ft 0.31 weight %~Cfc<5> PET chip £ treated water 
temperature 95 deg C I^HJtSil £tltz water treatment fit^ 
50kg/hr CD velocity treatment tank CD upper part 1 A N biS 
«ftA£B8*SLfco 
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®Affl!fefrt> 5 B$N»ifi&l=. PET ^-v^(D7X 
3 frb PET 50kg/^r B lO)Ji)t-C5Qa7K 

«H=RLTlM«LttJfl£BI»6Lfc. 



100 ftFaiaiijllE&OTffigLfc PET 

12 -cahiu io h>3>x^-- icjta 

Lfc. 

CO PET ©?7-<>£Mli#J 14ppm X'foitzo 

[0076]±ffi© PET^'V?£«Ef£*iU £tt» 
ftSr» M-100 StffirtieaiCJiy^h^KD^flt 



ItfcB j£ff2;SJtli 295 deg C tLfc. 



COPOPLAST tt»© 
LB-0IE J»»«T?«*ai=tt 2.5 ft, miiftlZ 

m 5 |g(»e¥i:z«l#^n-L,S14« 
2000cc ©§2S£ j5gft$Lfco 



ioo deg c lc=i>ha— ;uLfc„ 

[oo77i(it«« \)mmm i <t^^i-Lr@ia« 

*Lfc PET ??7£*#Xg£9a$1»-r. 7T 
•<>#fiA<^ 330ppm ©££T\ ggttffl I £BI 



mvriz io h>=i>^- iz=ft«Lfc. 

»$>*lf= PET ttJQyj-r* >£ftliift 280ppm 
[0078] 

;u^y?£*ffi3LT*#fc7Kyxx^u^:7-C' 

feot, jX*-T;KD77"f>£*A< 20ppm 
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SAB3JdA x 'd 5 hours passage ^IC, PET chip ©water 
treatment ®^©&A£l*lt7i£$ water treatment if© 
bottom 3 A v b PET chip $ 50kg/hr © velocity T? treated 
water ^<ki£fcUL£Hfl$a"3"'5<!:ftl::, water cutting apparatus 
4 £$5t& Lfc treated water $ filtration apparatus 5 £15 fi 
water treatment fill— I^UTT repetitive use $"llf]$aL 

lOOEHH continuous operation ^(DffiSLfc PET chip 
£IL, silo 1 1 l-Bf M&y stream classification ^ fine removal 
apparatus 12 "C^SL, lOton container IZftM Ltz 0 

this PET CD fine content li$Q 14ppm "Cfcofco 

[0076] ±.120) PET chip £ reduced pressure drying L, 
Meiki Co. Ltd. (DB 69-073-1 195) £[ M-lOOinjection 
molding machine iZ&ty bottle (7) premolded article £:J5Jtff2 

injection molding temperature li 295 deg C tLfco 

#J|C this premolded article CD mouth part near infrared 
radiation heater system CD homemade mouth part 
crystallization device "CflOffcLT mouth part £ 
crystallization Lfc D 

$LlZ this premolded article $ COPOPLASTsupplied CD 
LB-OlEmolding machine method 2.5 times , 
circumferential direction Izlfa 5 times 0 draw ratio I- 
biaxial stretching blowing L, volume A* 2000cc CD vessel 

drawing temperature li 100 deg C IZffl'M Lfco 

&&Lfc vessel CD haze li l.0%1?S4lfc transparency £ 

[0077] (Comparative Example 1) Working Example 1 bffl 
fil^LT solid phase polymerization Lfc PET chip $■ sieve 
classification step ^cil^L&l^ , fine content A^Sfetl 330ppm 
CD££*C, Working Example 1 <k[^tiCD method V water 
treatment Lfco 

silo l-lrrlSL, fine removal apparatus ^i&SH^lC 
1 Oton container l-3feiS Ltc 0 

SULfc PET chip CD fine content lift 280ppm T?, 
Working Example I tHC method TfSflLfc vessel <D 
haze f4 21.3%t*ftlwSA^ofco 

[0078] 

[Effect of Invention ]this invention li , treatment tank *P~Q 
polyester chip £ water treatment LTS r#Lfc polyester 
chip T? , said polyester (D fine content A* 20ppm or less \Z 
"^"^Ci:lC<ky , bottle CD transparency ^opening 
crystallization polyester chip 
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[ElBCDfyW&lftB^] [Brief Explanation of the Drawing(s)] 

[0 \]^mm<D7\-^)x.^)l^y^(Dm&\zm [Figure 1 ] this invention CO polyester chip 0>fij£lCffll\b 

l^btl&SgiagE^— #]CDB§0Tffo& o tl£ production equipment (7) one example (DBgglTrfc^o 
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starting material chip supply port 
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Or- ft-zfn-mm 
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overflow discharge 
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exit aperture of polyester chip and treated water 
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water cutting apparatus 
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fine removal apparatus 
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pipe 
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treated water inlet 
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A □ 
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deionized water inlet 
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particle removal apparatus 
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adsorption column 
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fine removal apparatus 
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